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- articles pose questions, some

FOREWARD

. This volume represents’ the disciplined inquiry into the concerns, questions, -
and hypotheses of many persons involved in the world of reading. Some
seek to answer questions, and others may

even have found a few answers. - ° : s

A particular message of appreciation goes to the editorial board for weighing
the strengths and weaknesses of the.various manuscripts. Their cooperation .
deserves an explicit note of thanks. :

In addition, several persons at the University have assisted in the process.
A special thank you goes to Karen Ritz for designing our cover. Georganna
Sampson has found herself in the middle of things frequently. irma Chinn,
Judy Tebbitt, and* Josephine Zimmer's secretarial pool have all otyped and

mailed many gapersA - .
It has been interesting to read (and reread) all of the articles. Hopefully,

the NRC membership will find them as, interesting, - informative and helpful
as we did. If they stimulate further research that sheds light on our concerns
apou: processes and practices in reading, the volume has served a worthwhile
purpose. ' e L S

?
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P. David Pearson
Jane Hansen ,
University of Minnesota -
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Preservice teachers’ perceptions of reading instruction
: .

 “Teachers teach as they are taught and not as they have been instructed to
. teach,” is a familiar hypothesis expressed by disheartened teacher educators.
In spite of the wide-spread voicing of this and similar statements, a survey of the;
voluminous research literature respective to factors influencing teaching failed
to yield a single study that has tested this proposition (Balzer, Evans & Blosser, -
1973; Smith, 1969, Rosenshine & Furst, 1971). It is’ surmised by these
writers that the failure to submit this hypothesis to analysis is due to the
difficulty, perhaps impossibility, of obtaining data to substantiate the character-"
istics of -prior instruction. The limiting ‘effects of the time alone, specifically
the gathering of data over a fourteen-or-more-year period, would tend to
prohibit an investigation of this nature. S ’
This study was initiated as a result of observed differences noted by the
writers between preservice teachers’ actual performances while .conducting
diagnostic teaching of reading instruction in public school settings and the
suggested performances resulting from the instructional and resource ‘information
¢ontained within a course of study entitled "'Diagnostic Teaching of Reading.”
The purpose of this study was 1o design an instrument that would ascenrtain pre-
service teachers' perceptions of specific reading instructional practices that were
being implemented in the classrooms during the periods when they received
reading instruction. It was reasoned that if such an instrument could be developed,
data concerning, the influences of prior instruction upon the way one teaches
could be obtained. - c
in other words, what preservice teachers perceived of believed to have been
the instructional practices during the time whn they experienced reading
instruction was assumed by the authors to-have a similar effect on the preservice
teachers’ perceptions’of specific instruction practices were known by methods:
instructors prior 10 instruction related to these practices, then the instructof
could adjust instruction accordingly. :

Method

Subjects i . '
At the start of the 1975 Spring semester, 110 prebervice teachers, enrolled
in seven sections,of an advanced undergraduate reading courseat James
Madison UniversiTy, responded 10 an instrument entitled Preservice Teacher
Perception Questionaire (PTPQ). The mostly female subjects were second
semester juniors who previously completed a reading course which contained a
survey of instructional practices in reading. But for several possible exceptions,
information from student data sheets indicated that the subjects’ opportunities
for formulating petceptions respective 10 instructional practices in reading were
limiteq to vicarious and simulated experiences résulting from the previous
. reading class andthose experiences received while the subjecis were recipients
of regding instruction. ' )




-

-8

“Materials and Procedure
The PTPQ! designed to dgtermine preservice teachers’ perceptions of reading.
practices, consisted of an’ 83—ite?n,'self-rep‘ort questionnaire. The items were - s
designed by the auth¢: and werg partially based on the differences noted
between suggested prdctices .and actual performances’ observed of prior
students " in the practicum sessions of the course, “Diagnostic Teaching of
Reading.” , o .
The format of.the questionnaire called for two written responses per item.

- After reading the item the students were directed to first mark a’space denoting
the frequency an instructional reading practice was judged to have taken place.
Always, sometimes, seldom, and never were response choices provided. In
addition, the subjects were given the opportunity to mark. outside of the fre-
quency response box if they were unable to recall the instructional practice.
This was ldbeled an "l forget” response. The second written reésponse called
for the subjects to judge the explicitness of the item. Clear and unclear choices
were provided for this response. | | o

_"In addition to the oral directions given to subjects for marking fhe items of the

. questionnaire, overall set for responding to the instrument was provided. The
preservice teachers were instructed to try and remember their experiences
when receiving reading instruction and to-make their responses based on these
memoaries. - T , _

Three forms of the questionnaire were administered simultaneously to each of
the seven sections of préservice teachers. This was managed by having
-approximately a third of the subjects in eaap section respond to one of three
forms. The three forms resulted from reexdering of the 83 items.

- Responses obtained from administering the PTPQ were analyzed in order to
check the soundness of the instrument as a diagnostic device, as well as for
interpreting purposes. ) .

The estimates. of soundness were based upor( (1) the explicitness of the items,
(2) the consistency of the instrument, (3) the, logical relationships existing
between similar items, and (4) the variability of the respdnses. Interpretation of '
the data resulted from classifying related téaching practices into categories and -
“then rank-ordering each practice according to-the relative frequengy indicated

by the preservice teacher responses. In addition, patterns were interpreted by

clustering conceptually-related and frequently-related items. . Phi coefficient,

chi2, means, and standard deviation statistics were computed for each item.

in determining the phi coefficient and chi? statistic, frequency counts of the

response calegories (always, sometimes, seldom and never) were combined to
represent frequent and infrequent practices. The response categories “‘always”

and “sometimes” formed the frequent practices, where as. the “seldom” and ]

"never" response formed the infrequent practices. The | forget' response was ¢
not considered in the computation?A five-point scale was used for determining

the mean and standard deviation for each item. All response categories were

included in the scale with the “always’' response considered as a five ranging

to the " forget”,‘lponse asaone.

-
.

Results

‘The indicators of soundness of the PTPQ were found to be generally
supportive. All 83 items were judged to be explicit on the basis that less than
5% of the total responses indicated that any one item was unclear. However
_the unclear responses did differentiate subjects. Seventeen of the 110 subjects
accounted for more than 95% of the unciar responses, with one preservice .
teacher markirig 32 ot the 83 items “unclear.”

¥ ' , b
\‘l“ *2 ' c '_.
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Based upon an item-by-item, visual inspection of three frequency distributions
resulting from the administration of the three forms, the PTPQ appears -0 be
consistent Frequency distributions for.only three of the 83 items appeared to
contain noticeable differences However, when the adjacent jesponse categories
were combined into frequent and infrequent resconse groupings, the frequency
distnbution of each of the three forms was within a, five (5) percentage-point
range of the total frequency distribution for the item. *

Itwas reasoned by the writers that (1) conceptually related teaching practices
would be perceived by preservice teachers as occurs:ig wnn similar frequency
and (2) that conceptually opposite teaching practices would be perceived as
occurring with reciprocal frequencies. Data supported the first proposition in that
several clusters of similar teaching practices were perceived by the subjects
10 be' occurring with similar frequency. For example, the four items ranked
highest indicate a concern for a perfected oral reading performance. Generally
the clustering of conceptually related practices by frequency was indicated

throughout the 83-itemed PTPQ. On the other.hand, the second proposition .

appears questionable. Whereas reciprocal statement pairs such as items 5 and 6
indicate a logically consistent welationship, items 17 and 18 are inconsistent.

Table 1

Perceptons of Teaching Practices Related to Oral Reading

Rank  Item@  Phi® Chi?¢  SD M Concepts
1 29. 563 (.01) 5 4.65 Read with expression
2 31 506 (O1) 9 4.38 Read accurately
3 28 483 (01) 8 4.46° Read carefully
4 30 470 (.01) .8 434 Pronounce distinctly
5 17 412 (.01) 8 417 Called onstudents systematically
6 6 -.348 (01 9 3.95 Without prior preparation
7 45 280 (01 1.0 3.56 Rereadrelevantsegments
3 8 T 235 (01) 8 3.61 Peerprompting
9 18 166 (.05) 8 3.65 Calledon students randomly
10 24 147 (.05) 12 335 Corrected for guessing
11 27 2125 13 3.35 Corrécted for substitution-sound
' . : - similarity
12 25 098 11 3.35 Corrected for failure to attempt a,
’ word C
13 19 052 g 3.39 Calledon volunteers
14 44 042 11 321 Rereadentirestory.
15 26 021 1.2 321 Corrected for semantic substitution
16 20 005 10. 3.29 Seleqted best reader for majaiity
. .of reading )
17 46 -096 11 2.96 Clearrationale for fereading
18 47 -128 11 246 Reread pts. of siQry w/difficult
: words '
19 7 2146 (095) 1.0 2.94 Iterror, peer assigned to continue
20 5 -191 (01) 1.0 2.95 Prepare for oral reading :

1
Nt N
3 1n . or meare of the subjects could not remermbek{his practice . . ,
O Mes signandicates that the tnajonty of the p cervice leachers perceived tl.ese practices
as - ccurng nfrequently .
~Lmpes 1 parenineses :ndicate level of significance reached by applying Chi' statistic

[ ~




It was further assumed by the authors that, if the PTPQ was to be of diagnostic

" ‘use, it should eontain items that addressed perceived teaching practices that
range from very frequent to those that rarely occur. Keeping in mind that a 5-poirit
scale was used in which the low frequency responses were valued at two for
never and one for "'l forget,” there were eleven iterns with‘'means of 4.00 and
greater, 48 items with ‘fneans between 3.00-and 3.99, and 24 items with means
betweeh 2.00 and 2.99. Variability of the items rangéd between standard
deviations of .5 to 1.5, with standard deviations fer fifty-five of the 83 items
being 1.0 and greater. Thus the instrument’ was judged to be effective in
reflecting the individual differences of adult students. - . T

In addition to analyzing the results for soundness purposes, \the authors
examined the data for indicators of tha types of perceptioffs preservice teachers
held respective to reading instructional practices. The 83 items of the PTPQ
were classified into six categories — (1) oral reading, (2) word recognition,.
(3) comprekiension, (4) classroom management, (5) general instructional practices,
and (6) teaching practices related to ideas about reading. Following the classifi-
cation process, the iteps in each category were tank orderéd by frequency.
This was done on-the assumption that those behaviors perceived to be the
more frequent would have gre'ater(ijrwpact on preservice teachers as a group than
thoge teacher behaviors that wer perceived to occur less frequently. ISolated

- teacher practices of significance occurred in each of the six categories; however, .
the results reported here will be limited to tRose trends interpretable from clusters
of perceived teaching practices. . -

Seven general trends were suggested by the data. The first trend was formed
from nine items that related .to the teacher communicating expectations or
criteria for student performance. ,This trend was perceived by - preservice
teachers to be the most frequently occurring of those determined by the instru-
ment. ltems 28, 29. 30 and 31 in Table 1 exemplify the perceived teaching
behaviors that comprised this trend.

A second trend noted from the responses concerned the management of
students' performantes. The 22 teaching behaviors comprising this trend
included determining of- specific reading activities, grouping practices, and
procedures for eliciting responses. While some of these practices vary in
frequency from very high to very low, the majority of. the practices were
perceived, by preservice teachers to be of frequent occurence. The third trend,
was also perceived to be of frequent occurence. This trend was formulatéd by
teaching practices related to correcting inappropriate student responses. ltems in
Table 1 such as 8, 24, 25, 26 exemplifv the types of teaching behaviors
that comprised this trend. In general the clusters teaching behaviors that -
were perceived to occur frequently — trends one, ‘two, and three, are at least
tangentially related to the practical, how-to-do-it aspects of reading instruction.

The fourth, fifth, and sixth trends interpretable from the data were perceived
by preservice teachers to occur infrequently. The fourth trend was formed from
seven teaching practices related to preparing students for subsequent reading
activities. The cluster includes items such as 6, 46, and 5 in Table 1. Trend
four is.logically related to trends one and three. An examplg of this relationship
can be illustrated by the concepts reflected by items 5, 29, and 24 listed in
Table 1. Forsexample, if students were provided with opportunities to prepare
for oral,reading, then it seems likely that they would read expressively and,
in addition, the teacher would not need to make frequent corrections for guessing.
However, the data, suggests that this relationship did not hold in that teachers
were remembered as seldom prepating students regarding the rationale for a

task. .
14
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Trends five and six are more tentative in that there were‘oniy two or three
items related to each cluster. Most preservice teachers perceived their teading
teachers as only infrequently individualizing instruction (trend five) and using
diagnostic precedures (trend six). . ) o

The final trend reportéd is related to the ™| forget” response. 15% or more of
the preservice teachers responded *'! forget” to 17 of the 83 items of thePTPQ.

Of the 17 items, at least- 9 items reflected abstract concepts in regard to
reading instrgction. The abstract concepts primarily consisted of defining
attributes of reading and'rationales for a particular reading.aclivity. . .

In-general, the less fréquently perceived teacher behaviors — respective

to' trends four, five, afd six, and abstract behaviors respective to trend seven,

bl

‘

are related to the reasons for, or the why of, reading instruction. -
. ’ Conclusions " .

. The results, respective to both the characteristfcs of the, i‘nstrument and the
. information resulting from its apphcation, have been generally encouraging. If the
’ assumption holds that the teaching behaviors perceived to occur more frequently
. exert greater influence than those teach%behaviors that are of lesser frequencyl,
o then the results obtained seem in accbtdance with the differences observed

| between preserv'ice teacher performance and suggested performance derived .
from information within a course of study. Specifitally, if the stronger perceptions
of preservice teachers, respeciive to practical application of instruction, exert
a greater influence than the weaker perceptions-purposeness and rationale for
instruction, then ‘the, observed difierences between actual and suggested

;. . performance respective to inappropriate insfruction seem interpretable. The
resulting interpretation would then suggest that preservice teachers have clear
perceptions as to how to provide instruction but unclear perception as to why
certain instructional practices are in order. Further research is needed, of course,
- in order to test this interpretation. '
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. An effective inservice model for ;
content area reading in the secondary s¢hools

Staff development programs for teachers may take many forms as have been
described in recent literature. Often typical inservice programs, described as
“various kinds of one-shot ‘dog and pony shows' " (Dillon, 1976, p. 169),
involve a visiting consultant who is invited to the school for an hour or two to
speak on his/her -area of expertise. Teachers listen dutitully, some even take
*notes. But no serious change in their practices and attitudes is either expected or
achieved. The problem with this “haphazard™ approach to gtatt development is
that “it is disorganized, piecemeal, patchwork” (Edelfelt, §977, p. 112). This
paper is a report of the development of a model for readirg inservice education
in the secondary schools that was designed to have an impact. o

The Content Area.Reading Project,” which was funded by the Pennsylvania
Department of Education from January 1, 1976 - June 30, 1977, involved an
Jinservice etfort for funior high scheol and adult, basic education/high school
equivalency (ABE/GED) teachers. The Projeet's goal was, first, to change
attitudes positively toward teaching reading as part of content area subjects and, -
second, to effect change in that direction in classroom practices. Although all - .
cooperating schools had identified content area reading as a weakness among.
students primarily due to inadequate teaching strategies, we realized th¢: as
outsiders or "visiting experts’” from a university, we might, in fact, have very

~ little impact on teachérs' attitudes and classroom practices (Otto & Erickson,
1973).. Therefore, we chose a model for inservice education which might be
. used moré oiten by a consultant regularly employed by a school district °
(e.g.,” curriculum director, reading consultant) in which a ccries of inservice
sessions could be scheduled over a long period of time-with follow-up in
- the classrooms. - .

The school administrators, particularly at the junior high schoo! level, were well
aware of the problems of integrating reading with content subjects. Content
teachers who may be \well versed in’their subject areas frequently have
difficulty individualizing instruction for ditferent reading abilities due to large,
changing content classes (Burnett & Schnell, 1975). Olivero (1976) also suggests
that “‘probably- less than one percent of the secondary teachers have ever been
“taught the skills" (p. 195) of diagnosis necessary for individualization of
instruction. They may simply not have had any course work in reading methods
during their own preservice teacher training experience (Morrison & Austin, 1977)
and may not be aware of how. to help- students reLad content materials. Or
they ‘may resist teaching reading skills “by rationalizing that 'reading isn/ _
my subject " (Axelrod, 1975, p. 82). . ¢

Therefore, as Olivero ¢1976) suggests, changing. attitudes was considered of
primary importance. Since affective objectives may be attained primarily through
activities with high experience impact and two-way communication (Otto &
Erickson, 1973), follow-up between inservice sessions by graduate assistants

., serving as reading consukants seemed essential to observe and provide
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feedback on progress toward integrating'reading skills in the content subject.

A competency-based format wasg selected since differences” among the
teachers,weie anticipated in entry I8vels and- progress in both” attitudes and
skills. computer record-keeping system was also employed to keep track
of <efchers progress in meeting workshop objectives 0§ competencies.
. At efich sgssion teachers received a computer printout showing objectives
mastered and unmastered. We hoped that modeling a diagnostic-prescriptive
approach in the workehops ~would influence ,teachers toward diagnostic-
prescriptive teaching. Objectives, which are presented elsewhere (Oupuis &
Askov. 1977), were written at three levels: cognitive, simulation, and applica-
tion It was anticipated that the skills learned in the workshops would be
applied and observed in the classroom where the teacher integrates the skills
. previously mastered e:t the cognitive and simulation levels.

Method

Subjects o

The target group for the study consisted of teachers of junior high and adutt
students at three sites. Since reading instruction for ABE/GED teachers has -~
been generally lacking (Hall & Coley, 1975), they were included with junior
high school teachers who teach spotential or future members of ABE/GED
classes (for. students who drop out of school). Reading specialists were aiso
included so ‘that they might become more sensitive to the demands of the
content areg, classroam and provide help to content teachers as they deal with
students of all reading abilities. .

Procedure ¢ Y

Following , recommendations made by others (Campbell.. 1973: Parker &

- Campbell, 1973), we planned a year-long - program, consisting of fifteen
bimonthly sessions, each lasting three hours, for volunteer teachers. Three or
six hours of university “credit were available as an option for teachers who
wished to register for the credits. . ,

* Three sites were selected to represent urban, suburban, and rural settings. The
workshops were held at the junior high school in each site. Teachers were '
offered the option of releaWring the schoo! day with substitutes
hired by the project; hawever, they instad elected to receive extra compensa-
tion for attending the training sessions in the evening or after school. )

A staff of four graduate education students was hired to serve as school
consultants. Each was assigned fo teachers in.a given school to provide
follow-up in the classrooms between workshop sessions. They not only attended

" the workshops at their particular sites, assisting the two university instructors,

but also observed classes, held conferences with teachers, and did demonstra- .~

tion teaching as requested. They served in the role of “helper” (Long, 1977,
p. 81) and facilitator of change. - )

s

Materials ¢

Model matérials were created by project staff to demonstrate how teachers ~
might construct and use these materials in their classrooms. We particularly
hoped by modeling the use of multimedia materials in the workshops to
encourage the use of these materials in the classrooms. For example, a
videotape of a vocabulary/social studies lesson was created which demonstrated
how a content area teacher could make hisfher own videotape to be used in
classroom instruction. A listening center pertaining to note-taking was setupto

/
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give teachers .expe?ience in listening comprehension and to encourage the
, . use ofsuch centers in‘their classrQoms. : ‘ " A
An advisory board, consisting of professors at The Pennsylvania State
Universigy from the various content areas which are” typically taught in junior
high schools and adult’ programs, was established. - Each advisory board
member identified sample materials-from his/her content field that might be used
in junior high school and*ABE/GED programs as well as professionsl books
relating reading skills to the content area subject. A professional.library, con-
sisting of books suggested by advisory board members plus many oher
resources dealing with content area reading, was developed for each site. The
- professional library was ‘provided so that teachers could ¢complete assigned

. readings without having to travel to a university library.

;

\N

N

Evaluation

An evaluation design was planned to determine the effectiveness of the
inservice education ' mode. Following suggestions for evaluating staft develop--
ment programs (Bishop, 1977), various types of formative and slmmative
evaluation were planned in addition to assessing mastery of each workshop
objective. Since results could not be expected among junior high and ABE/GED
students immediately, only teacher vafiables were considered. So few teachers
of adults signed up for the projeet that their data were excluded from the
following analyses., Therefore, conclusions are presented only in terms of the
junior high school teachers. . '

Since attitude change was considered to be d prerequisite to changes in
classroom practices, attitudes toward incorporating reading skills in content area
subjects wej assessed with two instruments, a twenty-item Likert scalé

tatements Syrvey, r=.84).and a less direct instrument in which teachers

responded tg#descriptions of twelve teaching situations using five sets of

. bipolar objectives on a semantic. differential scale (Situations Survey,r = .90).
(See Dupuis & Askov, 1977, for information on the development of the
ingtruments,) Workshop teactiers were pre and posttested with these two.
attitude’ ifstruments and the Purdue T®acther Opinionaire (Bentley & Rempel,
1973). The Purdue Teacher Opinionaire (PTO), a measure pf satisfaction. with
the teaching situation, was administered to control for changes in attitudes
that might be due to school factors rather than to the Project. A comparison
group, teachers who worked in the same schools but were: not part of the
workshops, was established in ‘each junior high school; comparison group
teachers were administered the same pre and posttests. :

A treatment x time interaction effect was found, F(1,123) = 5.46, p <.05,
with experimental teachers’ gains on the attitude measures significantly greater
than the gains of the comparison teachers. No significant time etfect was found
for the morale measure (PTO), morale, although significantly lower at tRe urban
site, remained constant at all sites and did not appear to be a’ significant
factor in determining attitude toward incorporating reading instruction in content
area classrooms. The means are presented in Table 1. -

In addition to assessing changes in teachers’ attitudes. a criterion-referenced
knowledge of reading skills test, which measured feachers’. mastery of the
cognitive aspects of the workshop objectives, was administered only to work-
shop teachers at the beginning of the first workshop' session and again at the’
last 'wprkshop session. Mastery level was established at 80%. Of the 56
experimental group teachers who took the test at the first workshop session, -
only threg scored 80% or better. Of these same 56 'g'eachers, significantly

e 1. |
R -
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Table 1

¢

" Pre and Posttest Observed Mean Scores on Attitude Measures

All Sites Combined Urban Site Orily " Suburban Site Only Rural Site Only
Pre- Post Pre Post Pre Post Pre Post
' Treétment Groups Combined. \ o
Statements Survey Scores '85.40 87.28 ~ ga.78! 86.29 88.29 . 88.59 83.49 86.67
(Likert scalej (n=129) (n=129) (h=41)"1" (=41 (n=49) (n=49) (n=239) (n =239}
Situations Survey Scores 348.17 366.68 349.76 - 358.40 354.69 373.69 338.44 366.77 .
(Semantic ditferential scale) | n =129 (n=130) (n=42) (n=42) (n=148) . (n=49) ¢ (n=39) - (n=39)
PTO ‘ 288.90 . 288.11 235.08 ° 231.95 ° 323.57 324.06 300.84 ° 300.86
(h=127) {n=127) (n=140) (n=40) (n=49) (n=49) (n=38) {n=38)
©
Experimental Gyoups Only: - N
Statements Survey Scores 86.06 90.78 84.62 91.81 88.90 92.05 84.53 88.00'
o : “ (n=58) (n=58) (n=21) (n=21) (n=20) (n=20) (n=17) . (n=17) '
Situations Survey Scores 346.96 374.90 347.43 368.95 351.68 377.00 341.12 379.88
(n=>57) (n=57) (n=21) n=21) n=19 (n=19) (n=17} n=17) .
. PTO 284.38 284.33 245.21 239.68 315.00 317.70 202.63 295.63
(n=55) {n=55) (n=19) (n=19) (n=20) (n=20) (n=16) (n=16)
Comparison Groups Only: )
Statements Survey Scorés 84.86 84.10 82.90 79.57 87.86 86.21 82.68 85.64
‘ : (n=T11) (n=72) (n=20) (n=21) (n=29) {n=29) (n=22) (n=22
Situations Survey Scores 34913 360.25 352.10 347.86 356.66 371.97 336.36 356.64
. et (n=172) (n=72) n=21) | (=21 (n=29) +| + (n=29) (n=22) (n=22)
PTO . 293.50 29293 223.15 22511 329.48 328.45 306.82 304.68
- (n=T10) (n=7Q) (n=19) (n=19) (n=29). fn=29) (n=22) (n=22).
O . B ) . ) o
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. more teachers, 22, reached mastery level of 80% on the posftest given at
the tinal workshop session. In addition, in a site x time analysis of variance of
actual pre and posttest scores, significant gains, F(1,53 = 196.02, p .001,
were found. This would indicate that workshop participants significantly
increased their knowledge of basic methods for teaching reading in content

-, areas. .

The graduate assis‘iants assigned to work onsite with the teachers also
provided ratings of the experienental teachers at the beginning and end ot the
schoal year. These ratings pertained to the degree to which the .teachers were
judged to have incorporated reading skills in their classrooms. Mean-exit ratings
were significantly higher, #(57) = 9.851, p<.001, across all sites (Dupuis &
Askov, 1977). Therefore, it appears that what was being learned in the work-
shops was indeed being applied in the classrooms. C '

‘The data,,as summarized, seerh to indicate that the year-long inservice
program, in content area reading significantly changed junior high. school
teachers’ attitudes toward and knowledge of readiny skills. Furthermore,
the consuttant ratings: indicate that these changes were reflected .in classroom

- practices; téacheg&ere observed to incorporate reading instruction into the

“ content study to a gréater extent after the treatment period. Classroom applica-
tion was considered an important aspect of the Content Area Reading Project

*. since most_inservice efforts stop short of classroom observations to make sure
that workshop learnings are being applied during instruction. i

In addition to the summative evaluation data just reported, other kin}és ot

data were gathered in project evaluation. The issue of whether university ‘credit
had an impact on mastery of workshop objectives was considered since
credit is often considered as a necessary incentjve in inservice teacher education.

- Of the totai experimental sample, 60% elected {0 register for graduate credit

while participating in the workshop program: 86 % of the teachers at the urban
site. 30% at the suburban site, and 65% at the rural site. Of the experimental
teachers registered for credit, 89% satisfactorily completed all objectives required
for graduate credit. 83% at the urbar site; 100% at the suburban and rural
sites. Of those who did not register for credit, 13% . satisfactorjly completed

enough objectives fo earn a certificate of completion (awarded to those who
completed the required workshop objectives).

. ) .
However, when credit status (or credit x time) was examined in relation to

attitude scores, no significant effects were found. Whether or not ‘a teacher
" elected to participate in the project for credit or no credit was not significantly

related to attitude change during the experimental treatment period..

Furthermore, no significant effects’ were tound for the credit”status (or credit
x time) on the criterion-referenced knowledge of reading ‘skills test. In.other
words, change in the criterion-referenced test scores was ’not - significantly
related  to whether or not a teacher elected the gradyate credit program
option offered as part of the experimental treatment. o
“Yherefore, although credit status did affect the number of workshop objectives
completed, it did not seem to be related to changes in attitude toward and
knowledge “of reading skills. Apparently, changes in attitudes and knowledge
were occurring from workshop attendance alone rather than from completing the
required work. - . )

Evaluation data provided by the teachers in terms of the value and usability
of each workshop -activity are reported elsewhere (Oupuis & Askov, 1977).

In general, teachers tended to favor the practica) activities with direct

-Classroom application (e.g., vocabulary exercises) as opposed to those that
were more thedretical in nature (e.g., the concept ot linguistic differences).

20
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“They were also éxtremely positive toward the follow-up help given between
workshops by the graduate assistants. .
Teachers also responded generally favorably to the competency-based
format of the jnservice program, however, a period of adjustment to the idea
of competengies should have beem@gilt into the time frame. . Teachers
«¢ were inexperienced with” mastery learning, especially with the concept of :
. muitiple revisions until satisfactory work is attained. Nevertheless, Project staft
felt that CBTE was efféctive in working with inservice teachers. If nothing else, it
modeled the process of mastery learning which teachers now can apply in
their ownsclassrooms. Computer record-keeping was considered valuable by
both staff and teachers in keeping track of work submitted and work needing
revision. Y
One of the most perpiexing problems was the poor responge by ABE/GED
teachers in joining the workshops. In a questionaire sent to those who hacd
originally . éxpressed interest but did not sign up for the workshops, we
,discovered trfat time -appeared to be the biggest problem. Since the workshops
-whte scheduled after -the traditional school day, they conflicted with teaching
" schedules of teachi#ls of adults whose classes were held primarily in the
aftemoo’ns_ and evenings. Many of these teachers already held two jobs, not
leaving much time for inservice work. It was suggested that a. specially
. designed nservice program (perhaps through packaged materiats and video-
' .tapes) should be delivered at the site of the adult learning center for small
. groups of teachers to provide flexibility in schedulihg inservice work. This type
. of inservice model ‘specifically for teachers of adults has been discussed else-
~ ©  Wwhere (Schroeder & Haggerty, 1976). .

. Conclusion S
. 'y The insefvice model appeared to be effective in bri¥ging about changes in
- attitudes toward and knowledge of reading skills among: junior high school
. teachers. Evidence also exists that these changes were having an impact on the
claséroom .instruction of the experimental teachers. The -criticalingredients
appeared to be that the workshops weére delivered at.the juniors high schools
instead of in university classrooms and that follow-up #Sistance was available"
onsite bétween workshop sessions 10 help teachers apply what they had ledrned
sn their own classrooms. Perhaps impact would not have been so great if the
teachers had. not been’forced by the structure of the required objectives 10
_apply theory and techniques learned In workshops in their classrooms.
Whether ‘or not these changes affect student achievement, which, of course,
' “is the ultimate goal, cam be determined only by follow-up research. Positive
. changes in attitude and increased knowledge of reading skills, however, are
- important prerequisites to better reading instruction ,in the content areas.
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The effectivéne$§ of 7nforrr§al assessment questions
constructed by secondary teachers

L : - " e
‘ B
The documexiation and research concerning informal réading inventories
has dealt almost exclusively with elementary school use. Few studies have
been done on the use or effectiveness of these measures at the secondary
* jevel. Despite this lack of documentation, numerous reading autharities have
advocated the use of informal reading inventories at the secondary level
. (Froese, 1974). Teachers have been frequently encouraged to develop their
own informal assessment techniques. Teacher-constracted inventories have
been favored because a minimal amount of work has been done on published
~inventories with secondary level passages or on inventories which meet the
specialized needs of content areas. In an effort to aid teachers with this task,”
articles have been written describing effective questioning procedures and
constructions (Valmont, 1972, Lucking, 1975). Studjes have been undertaken
to improve the training of teachers in questioning teghniques (Regers and
Davis, 1970; Trosky, A971). tn spite_of these efforts, the vast majority of -
secondary teachers have not peen adéquately prepared ,for developing
*inforrpal assessment questions. The appropriateness or effectiveness of
informal reading inventorie’s constructed by these untrained teachers has not
been determined. It is the purpose of this paper to suggest possible.
procedures fof ‘evaluating the &ffectiveness of teacher-constructed informal
_reading ® inventory qu stions and- to . apply these procedure§ 1o an
gxperimentally- generated set of questions. The encouragement otsdcondary
teachers to develop their own IRIs will be critically examined. ‘

Method.
Materials ' .. -

The informal reading inventory used in the study was developed 10 provide a
reasonably quick, yet effective means of assessing the reading performance
of secondary students individually or' as a group (Childrey, 1977). The
inventory passages were selected by experienced teachers at the secondary
level. The passages included material from four areas: English/reading,'social

. studies’ science, and a miscellaneous Qroup sgmpling sugch areas as
vocational arts, fine arts or mathematics. The passages ranged *from 260 to
350 words in length. Each of the passages was evaluated by means of the Fry
readability graph and the SMOG formula. Twgp passages each at readability
grade levels five, seven, nine, eleven, and thirteen were chosen‘for use in the
study. An effort wagjmade 10 select passages on the basis of potential as high
interest material. Each passage was accompanied by a set of teacher-
constructed questions consistihg of two vocabulary, three knowledge, three
inference, one speculation, and one application question. . ‘
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*. *The passages and questions were administered to seventh, ninth, and

efeventh grade students in an upper middle class suburban cgmmunity

0

-‘located near a large clty. The inventory was administered’as a group task by

thé._c;lassroom teachess. All invantories were sco.re’d by a single individual.

¥ .

Design s

A three factor design 'with two between-subjects ~\;ariab|es, gr_aae and

_passage, and one withiin-subj variable, ‘question types, was used in the

. question types, F (12, 495) = 3.87,p<.01. &
. for the grade varjable. However, linear trénd-an

study. g'ach student read passgag one grade level, | '

. ., . . . ‘\\ : .
¥ ‘ Resuits ,
. H

; B

The number of correct responses for each get of the teacher‘-construcﬁzed-

questions was tabulated and then subjected®. to, a fhree-way analysis - of
variance. Significant effects were found for paskage, F.(4, 165) = 581, p <

.01, and question type, F (3, 495) = 20.18, < 001, and for interactions

between §rade and passages; F (8, 165) = ',“p,‘< .05, and passages and
\ jfficant effect was got found
Q%s for grade and passage

indicated the expected progressiun across g adelievéis and across passages.

. Tests carried-out using the Newman-Keuls procedﬁﬁe on the question variable

indicated vocabulary Questions were significantly more difficult than other
- question types. . ' PR -
_The questions were next evaluated by use of a discrimination and difficulty
index program (Ligde,n‘ & Mazzucca, 1977). The difficulty index was identified
as the perpent!ge-of subjects who answered the questions correctly.
Questions ‘Were subsequently labele. as easy, average, of. hard. The
discrimiration index was identified as the ability of the questions to
discfiminate betweenuzgh and low scoring subjects and répresented the
percentage of maxim possible discriminations obtained. Questions were
identified with ratings varying in range from negatively discriminating to highly
discriminating. ' ‘

The results.of the difficulty and discrimination index program were used to-

determine whether or notthe questions had been effective with sUbjects at the
grade level they were intended for. If exhibiting appropriate difficulty at grade
level, questions were expécted to consist of a large portion ot average items
with a smaller balance of easy and-hard items. The results of this analysis
indicated.an ‘acceptable balance of difficuity for the inventory questions. For

seventh grade level the results showed three easy, six average, and ong hard.

question. The ninth and eleventh grade resuits showed one easy, eight
average, atd one hard question. If discriminating effectively, questions were
expected to lie within the plus one to plus four discriminating range, preferably
at plus two or above. The program resulfs indicated'that while there were no
negatively discriminating items, the bulk of questions were non-discriminating
‘or low discriminating items with a plus one rating. ' .
The results of the program were also used to determine whether or not
‘ogical progression in terms of difficulty and discrimination existed across
-grade levels. It was expected, for example, that questions accompanying fifth

* grade level passages would be easy and nondiscriminating for the seventh,

ninth, and eleventti grade subjects. The program results indicated the

questions were of appropriate difficulty across grade 'levels but were

inadequate or inconsistentin progression apd levels of discrimination.
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Discussion

The analysis ot variance results-suggest that as a whole, the set of inventory
questions operates appropriately by demonstrating expected difterences
among the subjects and the graded passages and questions. However; the
other evaluative procedures suggest the questions are not effectively
constructed. The Newman-Keuls tests indicate teachers have difficulty
developing appropriate vpcab,ulary questions. Aithough the difficulty level of
questions appears satisfactory both for intended grade level and across grade
levels. the inventory questions often do not discriminate between high and low

. scorifg subjects. Certainly only questionable use can be made of an informal
‘reading inventory if its items cannot discriminate between good and poor
‘readers. ‘ -

The results of this study seem to suggest the need for feconsideration in

* encouraging teacher-constructed secondary reading inventories. Pre-service

and inservice training programs need to focus on better -preparation for
teachers in constructing and evaluating questions. More thorough instruction
in the use, scoring, and interptetation of informal reading inventories, is
needed. Teachers must be repeatedly cautioned to use such results in
&onjunction. with other avaiiable pupil information. Encouragement to'create
informal reading inventories should only be given when adequate preparation
for such a task has taken place. ‘ ) '

It used “appropriately by .a trained professional, teacher-constructed
assessment guestions can-work effectively. ipwever, it seems possible that
inappropriate assumptions have been made in encouraging secondary
teachers to construct IRIs. . '

’
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Observed patterns of teacher-pupil classroom behavior as
predictors of sti_)dent growth in.reading

“ This paper explores the relationships between obsgrved classtoom petravior
and student achievément in reading. In two earlierVstudies, the investigators”
reported significant relationships between classroom mean student coping sty'e,
teacher control, and reading achievement (Ce)k?é and Lorentz, 1978), as well as

between individual student copfng style and reagtg achievement (Coker antd

Y Lorentz, 1976). The present paper is a further examination of data collected

in 1974-76 as part of the Carroll County CBTC Project It is the purpose of
the present study, o examine’the ‘relationship between obServed classroom
hehavior, specifically, teacher-pupil interactions and reading achievement.

. It was hypothesized that certain teacher-pupil interactions, as recorded by
direct observation using the. Spaulding Teacher Activity’ Rating Schedule «.
would be significant predictors of end of year reading achievement. )

. El
Method

'Subjects - - ©o .
~ The participants in the present study, 41 classroom teachers, grades 3-8,
. ‘dre a subset of the population of 103 teachers who participated in the CBTC .
Project during the 1974-76 scruol year (1974-75 sample = 26 Classes,
1975-76 sample = .15 additional classes). Only those teachers who taught
reading as’a major subject are included in the sample selected,for the present
study. )

_An estimate of the socioeconomic status (SES) was obtained for each
pupil based upon the occupation of the family's_principal bread-winher. This
occupational information was’ transformed taza 1-8 scale (1=high status,
. .8=low status) using a modified version of the Warner, Meeker, and Eeffs (1960)

4 assification of occupations and levels. Pupils with missing SES were assigned
‘the mean for their classroom, rounded to the nearest whole number.

- Materials . :
'the lowa Tests of Basic Skills, Form 5 and 6, Levels Edition, . (ITBS)
. (Hieronymus and-Lindquist, 1971) was-given to all pupils in grades 3 through
. % .who, were involved in the CBTC Project. The Readirly Comprehension
subtest only was used in. the present study. The reported reliability and
-+ validjty tor ihe ITBS are adequate’ for use In the present study. In addition,
the «State of Georgia used the ITBS in the 4th and 8th grades in its
.~ siate-wide testing program.  « .
. Tre Spaulding Teacher Activity Rating Schedule (STARS) (Spaulding, 1975)
is - category system which examines the cognitive instructional strategies of
‘teachers as well as their affective and control techniques. STARS. consists of
25 categories of teacher behavior which are subsumed under the subtities
of affective behavior, motof and social structuring, concept attainment, concept
checking, and value expression, as they interact with 19 categories of student
behavior which are identified by descriptive statements such as '‘Aggressive

3
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‘Behavior' ' Self-directed Activity'', “Observing Passively', etc. STARS has been
developed over a period of ten years and is currently being used in a number
of studies . . .

. Procédure o

The initial reading tests were administered early in the fall in the classrdpms

* of the 41 Carroll County teachers, and posttests were administered in late
spring in the same classrooms. A group of specially-frained testers administered
_the tests in each classroom. e '

After the pretests had been administered, each of the approximately
1200 pupils in the 41 classes was observed on two separate visits during’ a
three-week period by observers using the CASES observation instrument
(Spaulding, 1970). Each pupil's record was scored-to identify a predominant
coping style, such as Aggressive, Passive, Task-oriented, etc. |

After the pretests had been administered and the CASES scored, six
pupils with different predominant coping styles were randomly selected from
each classroom. These six students were used in- subsequent observations
using STARS. Six %uch observations were made in each classroom during the
ramainder of the school year. ‘ , .

Visits were scheduled in advance, but no attempt was made to pre-

_select the activities to be observed, since the intent was to record a
representative sample of the behavior present in each classroom. ‘

All observations were made by experienced classroom teachers who had
been employed full-time by the CBTC Project as observers and had been
personally trained by the author of CASES and STARS, Dr. Robert Spaulding. -
Observer agreement studies, conducted in non-project classrooms, confirmed
that the observers. were consistently able tq ‘'maintain an agreement of 80
percent or better.

Analysis” .

Tests were hand or machine scored, keypunched and verified. Observation
data were keypunched from the data collection forms and verified. ‘ .
. ITBS scores were converted from raw scores to Standard Scores using
the published Standard Score Tables (Houghton Miffiin, 1973). These scores
used a normalized standard score scale with a mean of 80 and a standard
deviation of 20 for the entire grade range, 3-8 data in a single analysis.

STARS frequencies for each pupil were combined using Spaulding’s
procedure (Spaulding, personal communication) to identify twenty-one scores.
These aré derived from combinations of behaviors recoreded in the 475

© cell (ie, 25 x 19) student/teacher interaction matrix and labeled with titles
descriptive of individua! teaching behaviors.

The pretest and postiest reading scores, a StES measure, grade levél, and

_twenty-one STARS scores were the variables used. . -

Two additional variables were generated for each student. These were Pre x
Grade and Pretest Squared. Pre x Grade was generated -because the’ cor-
relations of pretest and posttest tend to increase at higher gtade levels,” and
this term permits fitting ‘different regression slopes at different grade levels.
The Pretest Squaréd term permits fitting a two degree curve 10 the relation
between pretest and posttest, and tests if a nonlinear fit is significantly
better than a linear one. .

To examine the relationships between the STARS scores and reading
achievernent, two stepwise multiple regression analyses were carried out
using the SPSS (Nie etal . 1975) regression procedure.

The dependert variable in both analyses was posttest, In the first analysis,

ERIC 17 13y
[Aruiroe poviisa oy mc ) ~ \.




the indepgndent variables were forced to enter the equation in the following
order: pretest, grade, SES. Pre x Grade, prgtest squared, and finally: STARS
*1 through STARS 21. In the secand analysis, pretest was forced to enter
first and the remaining. varjables were permitted to egter in the order in which
they accounted for additiorfal proportions of the variance. '

L

Re§ulté

. :
z

As predicted, pretest is the best predictor of posttest Reading (r =" .81),
accounting for nearly two-thirds of the variahce. Several STARS' scores
were better predictors of posttest reading than were grade and SES. Therefore,
the second analysis, in which all variables .were permitted to enter’ the
equation depending on their contribution,’ is considered in -the following’
discussion. Table 1 presents the variables in their order of entry into the
equation. ’ .

Table 1

Multiple Regression Analysis

*

Multiple Simple. Fto
Vanable R R Enter
Pre-Reading \ 81 - 81 376.18 *** .
21, Structuring Supervisor 82 -23 1001 **
. Pre x Grade . 83 .78 8.46 **
19 Supportive Guide 83 -20 6.48 *
. SES . 84 27 . 541 ¢
20 Egocentric instructor 84 32 465 *
2 Boring Lecturer 84 15 2.77
17. Style EFG Treatment 85 03 232
10. Etfective Manager 85 -01 5.09 *
13. Style A Treatment i 85 02 1.42
Pretest Squared t 85 81  1.07
Grade 85 . 64 3.21
3 Examiner 86 18 1.64
6 Counselor 86 07 148
4  Entertainer 86 32 0.70
12 Rote Process 86 - 16 0.33
8 Discovery 88 -12 0.46
9 Socratic 86 06 0.62
15. Style C Treatment 86 -09 0.20
1 Eftective Story Teller . , * 86 19 019
11 Expository - . 86 o8 027
* 5. Controller - 86 -07 0.09
7. Pseudo Peer ' 86 15~ 0.09
14 Style B Treatment ‘ 86 -03 0.02
18 Responsive Explainer ‘ 86 - 07 0.01
*++ p<.001 : )
*+ p<otr. .
* p<os5 ' :
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. Discussion !

- One unexpected result was that several of the STARS scores were better
predictors of reading achievement than were either Grade Level or SES. Another
surprising finding was the negative relationship between reading and teacher/pupil
interactions judged to be 'good”, such as Structuring Supervisor and Supportive
Guide. Also unpredicted was the positive - relationship between Reading
Achievemerit andEgocentric Instructor. /

~ Thelack of significant contribution ot other “good"” STARS scores such as
Discovery Teacher and Socratic Teacher'is probably due to the low frequency
of these behaviors in the Carroll County data.

These findings are in general agreement with other studies. They suggest
that while. the best indicator of a student's growth in reading is his pretest
score, observed behaviors of both students and teachers may be useful
predictors of achievement in reading.
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. . Teacher inferences of the characteristics
of mon-standard speaking readers -

-

"‘eEarly attempts to teach reading to non-standard Black Dialect speaker
were based for the most part on the assumption that the language used by
these children was-deficient or incomplete in development. This was due, it was
proposed, to the culturally deprived lenvironmem from which. these children
came: a lack of early stimulation resulted in inadgguate speech and retarded
cognitive development and subsequent failurein school, especially in learning to
read. : '

Challenges to this deficit model of language development began -with
McDavid's (1964) plea for teacher acceptance of a concept of Black Bialect
as a different language system rather than a deficient, underdeveloped
version of Standatd English. According to most sociolinguists (e.g., Baratz, 1969),
Black Dialects are well-formed, highly developed linguistic systems with phono-
logical and grammatical rules of their own. While different from Standard
English, the dialects are not deformed or deficient versions of Standard English. .

The deficit model "easily’” explained reading failure as lack of language and
cognitive development, and recommended remediation in language, i.e., .
standardization from “amalgamated noises" to Standard English phonology and
grammare (Bereiter and Englemann, 1966). The difterence model -explained
reading failure as a "'mismatch” between the linguistic system of the Black

_Dialect speaking child and the linguistic . system represented in beginning
reading materials (Goodman, 1969). - ‘ '

The mismatch hypothesis led to a number ot research projects conducted
to assess the effects of dialect difference on reading comprehension and on
learning to read (Nolen, 1972 Sims, 1972: Baratz, 1973, Melmed, 1973,
Hockman, 1974). Representative of this research is a study by Simons and-
Johnson (1974) in which it.was postulated that Black Dialect speaking children .
would comprehend passages written in Black Dialect better than they would
comprehend passages written in Standard English. Black Dialect versions of
Standard English . materials* were written and presented to Black Dialect
speaking children. No evidence was found to support this version of the
‘dialect interference theory.

Findings such as this have led to other “explanations’ of the reading difficulty
many children experience. One of these is the argument that a potential cause
of the reading failuré of nonstandard speaking children is a tendency of
teachers to force word-for-word accuracy in oral reading, rather than viewing
reading as a meaning getting process (Goodman and Buck, 1973, Cunningham,
1975). The latter conception of reading would require a teacher to distinguish
between meaning versus non-meaning changing miscues or deviations. The
distinction is important since Goodman and Sims (1974) report that *'Black
Dialect speakers frequently read Standard English structures orally as.Black
Dialect structures” and that ‘‘changes made by the subjects were surface
changes (and) retained the meaning of the original sentences” (p. 838).

Previous research findings suggest that, teachers consider the speakers of
‘nonstandard dialects to be less adequate in their speech than speakers of
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Standard English (Naremore. 1971, Whitehead and Miller, 1972; Williams, White-
head ang Miller, 1971; Granger, Quay, Mathews *and Verner, 1977). There
are also several studies suggesting that there is a relationship between the -
dialect of a speaker and responses toward that speaker. Gess (1 969) and
Steadman and Adams (1973) have found a high positive correlafion between
speech and ratings of student behavior. Holmes (1968), Guskin. (1970),
Crow! and MacGinitie (1966) and Covington (1972) have all found positive
correlations between ratings of speech and predictions of academic test
“scores, intelligence, and academic readiness. ' )
There is from the research, then, a suggestion that teachers’ response to
nonstandard dialect may affect their judgments of children's behavior and
academic ability. Such judgments may affect instructional procedures such as
those often found in reading instruction, manifesting in what Goodman and Buck
(1973) have termed linguistic discrimination ; -
~The empirical evidence for such a conclusion is, however, sketchy. It
was the purpose of th resent study to detenmine whether or not the presence
of Black Qialect syntactic features in the speech of readers in oral reading
situations would affect teacher perception of the reader's reading ability. Do
teachers consider readers who_produce dialect based non-meaning changing
miscues as less able readers than their Standard English speaking counterparts?
If sO. is this equally true for good and poor readers?
Method i
Subjects . '
The subjects were 84 students enralled in three different sections of a
graduate course ON methods and materials for reading in the elementary
~ school. The sample contained 68 whites, 1§ blacks and one Asian student.
There were-four males and 80 femates. Seventy-four- of the subjects were
teaching or had taught, with a mean teaching experience of 4.7 years. Of
the teachers, 48 had been or were currently, directly responsible tor teaching
reading. '
Materials T ‘ . ‘ -
Using a story by Clark (1966) the investigators constructed fdur variations
of the text, each reflecting a different \lype of reader: -Standard English
good reader (SEGR), Black Dialect good\Q:ader (BDGR), Standard English
poor reader (SEPR), and Black Dialect poor reader (BDPRY). Each variation of
the text contained fifteen changes from the original but following the dis-
tinction between meaning-changing miscues (MCM) and non-meaning-changing
_miscues (NMCM). good reader versions (SEGR and BDPR) and poor reader
‘versions were prepared. SEGR and BDGR versions contained five MCM and ten
NMCM while the poor reader versions (SEPR and BDPR) contained ten. MCM
and five NMCM. Of the NMCM, all versions shared five, with the second five
for SEGR-typical of a Standard English speaking good reader's miscues and
the second five for BDGR indicative of Black Dialect syntactic features (e.g.,
double negation, progressive be). .
Three '‘readings’ of €ach version were then audio recorded by adult
females—three Standard Eng!'iéh speakers and three. Black Dialect speakers. tach
of these six aduit females read both a good reader version and a poor
reader version of the text. Three sets of four readings were then created with
_each reader type present in each set but with order within a set randomized
" and ho good reader and poor reader version as recorded by- e same
adult female present in the same set. Thus, no subject listened to a good reader

4

o , = J1




Table 1

‘Miscues Across Versions : L
Y : Reader
. Good - ‘ Poor =
. T MCM=51 MCM = 51
o Standard NMCM ?52 : NMCM = 52
English’ NMCM < 52 . MCM = 54
: Total Miscues = 155 Total Miscues = 155
Dialect c — :
: MCM = 51 ' 1 . MCM =51
Black ‘| . NMCM = sg NMCM = 53
Dialect NMCM = 5 . MCM = 54
. | -Total Miscues = 155 ) TotalﬁMiscues =155
; -
I

{
-1Meaning-changing miscues: shared miscues, all versions.

'y [

2Non-meaning-changing miscues “typical”” of Standard Engliéh speakers.

. 3Non-meaning-changing miscues reflection syntactic patterns of Black Dialect.
4Meaning-changing miscues “‘poor’” reader version. -

!

5Total miscues for 255-word passage.

version and poor reader version as read by the same adult. Individual reader
speech features, other than those controlled through MCM and NMCM, were
not.controlled. -~ » ‘ ’
Procedure ’ )

~ The ftollowing. scenario was established: subjects were told that the
investigators were jnterested in exploring the tactors that shape a person's
diagnosis of a reader, and that by listeriing to tapes of readers, we were
approximating a typical first step in classroom reading evaluation. Each subject
was given. four copies of the original story text and was told that (s)he
would hear four children, each reading the material. Subjects were told to
make whatever notes they feit nécessary on the copies in order to rate and
rank the readers. S ‘

The task for all the subjects was the same. On the first day of class, each
subject listened to a tape recording of four female. “children’ reading the same
255-word selection. After hearing each reader, the subject completed a 10-item,
five-point bi-polar adjective scale to rate the reader. Examples of dimensions
on the scale are: the reader uses proper phrasing ...-does not use proper
phrasing; is confident ... is unsure; seems to read with meaning ... is a word
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caller After a subject heard all four readers, (s)he was asked to rank order the
four readers, with the best reader ranked first, and the poorest redder ranked
fourth. - 5 . N

Results

The responses on the ten-item scale from each subject for each tape
were summated, creating for each subject tour scores. a summated rating of the
SEGR. SEPR, BDGR and BEPR readers. In addition, each subject rank ordered
the four readers (s)he heard. Table 2 contains the means and standard
deviations of the summated rating scores and the ranking scores for all-
subjects for the four reader types. . e

- .
[

Table 2

Means and Standard Deviations: Rating and Ranking Scores

Ratings 1 Rankings?
M SD M SQ
Standard English Good Reader 32.85 | 956 1.71 939
Black Dialect Good Reader - 27.56 h 694 228 . 989
Standard English Poor Fl?eader 23.21 778 296 884
Black Dialect Poor Reader 23.45 7.86 3.03 1.1

"1 Rating scores could range from 10-to 50: summation of ten 5-point items.

: 2 Ranking scores: range from 1 to 4 (with 1 being the most positive and
4 the least positive). : ’

Rating and. ranking scorés were analyzed separately. Rating and ranking
scores represent repeated measures on subjects and as such are correlated data:
Both the rating data and the ranking data were, therefore, analyzed using a
non-parametric Friedman ANOVA (Sigel, 1956). Significant differences were
. obtained between readers for both the ratings X2 (3) = 57.44, p<.05, and
the rankings, X2 (3) = 58.76, p<.05. Post hoc comparisons of both the
ratings and ranpkings by means of a nonparametric . confidence interval
procedure (Rosenthal and Ferguson, 1965) indicated similar patterns in the
rating and ranking data; good readers as a group were. rated and ranked
more positively than poor readers. The SEPR and BDPR readers were not
ranked differently from each other. However, the SEGR and BDGR readers
were rated and ranked ditferently with the SEGR reader evaluated more, positively
in both instances. : "

A two-by-two multivariate analysis of variance was also done with the
dependent variables being the four summated ratings of the four readers, and
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the independent variables being race of subject (Black vs. White) and whether
or.not a person had taught reading. No significant differences in rating behavior
were found due to either of these tactors or their interaction. ‘ :

Conclysions

Theé results of this study suggest that teachérs may confuse oral language
features of Black Dialect speaking readers with reading ability. Black Dialect
non-meaning-changing syntactic features embedded in the oral reading of

«otherwise good readers appear to have been salient in teachers' judgements
of theze readers. Support for this conclusion is found in both the rating
scale dakta and the ranking data; Black Dialect speaking good readers were *
rated and ranked significantly lower than their Standard English speaking
counterparts. . - !

It is interesting that this finding did not hold for poor readers; BDPR and SEPR
ratings and rankings were not significantly different. An interpretation of these
differing results is possible it itis assumed subjects were “looking for mistakes."

The poor reader tapes contained more meaning-changing miscues than did
the good reader tapes. The dialect-based miscues may have only, affected
judgements when these miscues co-occurred with a relatively small number of
meaning-changing miscues. But when surréunded by a large number of meaning-
changing miscues, the dialect-based miscyes may be Jess obvious and their
impact on judgements lessened. - ’ e : _

These findings provide sorhe empirical support for thé hypothesis suggested
by Goodman and Buck (1973) and Simons and Johnson 1974) that it is
teacher response 10 language ditferent children, not dialect ditfference per se,
that' may be related to many of these children's failure to learn to read.
It teachers look for errors inthe oral reading of children and consider syntactic ,
features of the oral language of nonstandard speaking children as errors, -
then these non-standard speaking, childrerf may be judged as poor readers.,
As Goodman and Buck suggest, such a judgement may result in teachers
moving children away from their linguistic competence by requiring word-for-word
.accuracy. . o :

There are several implications suggested by these findings. First, if teacher
judgements about the reading abilities of nonstandard speaking children are a

Sesult of lack of knowledge of the features of norstandard dialects, then
teacher education must provide such information. Proto¢ol materials by Love
(1973) have been helpful in promoting such knowledge (Ramig, Granger & Neel,
1976). ) . .

_ However, if judgeménts about the-reading ability of nonstandard speaking
Students are a result of a generalized stereotypic response to nonstandard
dialects, then perhaps knowledge of the features of nonstandard dialects is not
sufficient. Techniques for modifying such stereotypic expectations have been
* discussed by Billiard, Eiifsox?d Rubadeau (1976). ,

Finally, if subjects’ respOgses to the oral reading of children result from an
attitude that only word-ior¥vord precision is good reading, then study of,
psycholinguistic conceptualizations of the reading process is probably appropriate.,

Teacher education ought to provide opportunities for teachers not only to
learn about ‘language and-language. differences as they rejate to reading, but
also must provide opportunities for teachers to develop human and positive
amvjes toward language different children. Given appropriate learning, teachers

b

may be able to distinguish reading ability from related but non-essential factqrs.
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The effects of differing materials on the reading prééejss

\
The variability of the reading process across differing materials merits
careful Study, since understanding of the nature and degree of such variability

has direct impact upon _teaching strategies. ‘Although discrete reading

processes for differing materials have been proposed (Gibson & Lévin, 1975;
Robinson, 1975), basic research is warranted to describe the interaction of g
readers with such materials (MacGinitie, 1975-76). o

‘ There are five Systems that cue meaning in reading: (1) cue systems within
words, (2) cue systems within the flow of language at the sentence level

- (Smith, Goodman. - & Meredith, 1970), (3) cue systgms within the flow of
connected discourse, including intersentence = grammar, semantic
redundancy beyond the sentence level, and organizational structure
characteristic of various kinds of prose (Neuwirth, 1976, Meyer, 1976), (4) cue
systems within the reader, inclyding the experiential background and-
conceptual abilities, scripts, and/or schemata (Pearson & Nicholson, 1976;

- Anderson, Reynolds, Schallert, & Goetz, 1976; Schank, 1972), ang (5) cue
systems external to both language and the reader, suctr as pictures, charts,
and graphs. It should He noted that not all cue systems are available-at every
step of the way. . ‘ ' LR

Other factors may also affect cue system utilization. Barr (1975),and Harste
and Burke (1976) have suggested that the focus of reading instruction greatly .
affects cue utilization and hence reader strategies for dealing with print. This
effect was particularly noted.tor poor readers, with goodsreaders seemingly

- outgrowing their instructional model. - ‘ ’ .

Differences in literary and historical narrative may also be significant to'the
reader. ‘Literary narrative may be described as mofe emotive in tone
(Wheelwright, 1954) and more abstract (Motfett ‘& Wagner, 1976) than
historical narrative; the possible effects of these differences upon the reading
process have not'as yet been examined in research. ‘

The present studies involved in-depth investigations of cue system
utilization by three groups of readers: second-grade students, ninth-grade
students, and mature adults past the age of sixty. Second-grade readers read
materials which varied according to organizational structure, while ninth-
grade and mature adult readers read literary: and historical narratives. The

¥ studies yielded a view of striking similarities ' cue System utilization.across
wide age variations. ’ ol

' Method

Samples -
Study . Six readers from one second-grade classroom were involved in this

study. The teacher was asked to rank order all the children in her classroom. .
Children who-had the same kindergarten and first grade teachers were




identified within this ranking and a stratified random sample was drawn,
consisting of two children with similar instructional histories from the top
middie, and lower one-third of the ranking. ST

Study /1. Six ninth-grade English students who were considered proficient
readers were selected. The teacher was asked 10 identify and rank-order her
top ten readers and the top six were chosen. Although it was not possible to
precisely reconstruct the instructional histories of these readers, an interview
concetning their perceptions of ‘the reading process and preferred reading
strategies showed that they generally shared the same set of views.

Study /1. Four non-institutionalized persons, ages 62, 64, 65, and 82, who .

were rated as mature readers (Gray & Rogers, 1956) were selected for this
study. Data from an initial interview were examined by a panel-.familiar with the
Gray and Rogers (1956) scale, and this panel determined the reading maturity
of the study participants. The same interview format employed in Study || was
used to collect data conderning perceptions of reading and preferred reading
strategies. This data indicated that the four persons held similar views and that
these views tended to coindide with those of the readers in Study Il. - T

B

© Materials

Study /. Three selections were chosen for this study, all of which dealt with
turtles (Scott Foresman, Level 6, 1971). The amount of available prior
knowledge was therefore constant across the three selections. Storigs were
analyzed for readability using t‘he Spache formula and were found to be highly

similar at approximately 2.6, Materials were selected on the basis of

3

readability and because they represented typical formats found in social
studies materials; science materials, and literature. ' To verify selection

choices, copies of all three selections were given to one class of under-
graduate students in elementary education and each ‘student was asked to

classify each selection according to discipline. ‘‘Turtle Rescue'’ was identified .

by.83% of the students as a social studies selection, 100 %identified *'Kinds
of Turtles’’ as a science selection, and 93 % identified ‘‘Clever Turie' as a
fiterature selection. .

Studies /1 and /1. Two selectipns, both about the American Civil War, were
selected for Studies Il and |1l (Crane, 1952; Brown, Robinson, & Cunningham,
1974); thus, pertinent prior knowledge was held constant for th selections.
The Dale-Chall and. Flesch readability formutas werse used to dete¥mine that
the selections were comparable in terms of readability; both selections were

rated a;;th to 9th grade material by both formulas. Both narratives employed .

a strafftforward chronological pattern of organization. Neither provided

. extralinguistic cues. The significant difference in the narratives was taken to

be that the literary selection is relatively more emotive and abstract than the

historical selection, which presents a more nonemotive and concrete

treatment of events. .
Procedure, .

Study |. Procedures described in the Reading Miscue Inventory (RMI)
Manual (Goodman & Burke, 1972) were used in collecting data from each of
the six readers. The three selections were read by each reader in a-single one-
hour session, and the order of selection presentation was varied across
readers. Reading . s&ssions were conducted by a single researchér in a
teacher’s lounge. ' )

Study //. .Data collection procedures for this study are similar to those

described for Study |. Sincethe two selections used in this study are
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considerably longer than these used in Study |, two reading sessions were
heid for each reader; in the intial session, the reader was interviewed, and
read and retold one pOf the two selections. The order of selections read was
_alternated across readers. All reading sessions were conducted in a quiet
room.

Study 111. The procedures used in this studyare identical to those descfibed
in Study: II, except that all data-collection sessions were conducted by the
researcher in the homes of the readers. :

~
:

ANATY SIS N
*+ Study |. Worksheets for each selection were prepared following procedurgs
as’desctibed in the RMI Manual. Standard miscue counting procedures were
followed with the exception that partial corrections were counted as miscues
and coded as evidence of within-words cue utilization. The first 30 miscues
Made by a subject (or all-miscues when less than 30) on each of the three
-selections were analyzed. Following this procedure produced 398 miscues for
analysis. Twenty-four questions were asked of each miscue. '.;
miscues were coded in terms of the reader’s utilization of each of the five
cue systems. When there was evidence that cue systems within words had

~ been utilized, the miscue was coded as partial word (lette'r-sound relationships

or affixes) or whole known words (substitutions, -omissions, of the production

of known words within the text word on.which the miscue occurred). Use of -

syntactic and semantic cues within the flow of language were ‘coded
according to yhether these cues were at the sentence level or the discourse
level. The reader’s utilization of preferred oral language structures and lexical
item preferences was. taken as evidence of his bringing his conceptual
understanding of language and the world 1o the task, and were coded within
the category of cue systems within the reader. Extralingyistic cue system use
was noted on the worksheet at the time of taping, and coded as pictures and
other such cues as charts and graphs. . :

Ten additional questions coded which of the-five cue systems had been
used to predict and to confirm meaning. ‘ ’

Miscues were codec as to whether they resulted in meaning change.
Meaning change was coded as Yes, No, or Partial, using decision rules
established by Goo£nan and Burke (1976). . ’

Percentages (prdportion of actual cue system utilization and effectiveness
to tdtal possible cue system utilization and effectiveness) were calculated for
each of the 24 questions, using the tgtal number of miscyes made on the
selection as the base unit. This procedure permifted the analysis of miscues at
the clause, sentence, and intersentence level resulted in a minimal loss of
information.

in addition to these analyses, one additional calculation was made. This
was miscues per hundred words (MPHW), the ratio of miscues made to the
total number of words in the selection X 100. This procedure equalizes miscue
counts across sélections of various lengths. :

Studies 11 and l1l. Data analysts procedures were nearly identical for these
two studies, and similar to those described for Study |. A total of 1,105 miscues
were analyzed in Study il and 268 miscues were analyzed in Study I1i. Reading
interview data were examined to permit comparison of described and actual
reading performance on differing materials. A :

Comprehension was assessed by calculating retelling scores accordigg to

_the-guidelines in the AM/ Manual, as well as by coding each miscue according
to whether it resulted.in meaning change; and if so, whether this change was

A 4 N -
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minimal or substantial. To equalize miscue counts across selections of
different lengths, the number aof miscues per hundred words (MPHW) was
calculated. Indices of the readers’ tendency to recover from miscues which
_ disturb meaning were also constructed in these gludies. In Study |i, residual
miscues per hundred words (RMPHW — the ratity of miscues which disturb
meaning to the total number of words in the selection X 100) was used as such . -
an index. Study Il used the percentage of residual miscue sentences (those
sentences in which an uncorrected miscue caused meaning change) as such ¢
an index_Finally_in Study.ll the percentage.of regressions- made-by -each----
" reader at the morphemic or sub-morphemic level was calculatedinan effortto
“illustrate the tendency to/ward the use of cue systems within words. : '

Results and Discussion

The balance of this report will present those conclusions common to all
three of the:studies and samples from the data supporting them. Some
important implications which arise from these studies will also be noted.

Consistency of Cue System Utilization ‘
Readers in all three studies tended to use the same cue systems ina
consistent fashion regardless of the nature of the materials read. Ellen, a
~ second-grade subject in Study | (see Figure 1), made extensive and consistenpt -
use of the within-words cue system on all three selections, relying much more
heavily on whole words than partial words. vince was the most consistent user’ _
of the various cue systems across the three selections (see Figure 2). These m~
two subjects. utilized discourse cues, cues within the reader, and’ B
extralinguistic cues much less frequently in the three selections. Ellen’s use ot
picture. cues in 10% of her miscues on “Turtle Rescue' represents the
greatest use, for both these subjects, ot information from these systems.

The pattern of consistent preference tor word level cues across selections .
also appears in the data from Study Il (see Table 1). Debbie's miscues
exemplify the overall results. For the entire sample, substitutions tended to
vear high phonetic and graphic similarity to the text word on both of the
selections; regressions on both selections also tended to occur at the
morphemic and sub-morphemic levels. Relatively few miscues on either
selection resulted in. fully acceptable semantic structures and few indicated :
grammatical strength. Finally, the rate of miscue occurrence (MPHW) was
similar for both selections. - N

Study |11 produced similar results from the same selections used in Study II.

50% of Blanche's substitution miscues (see T'able 2) on both of the-selections

were highly similar to the text word in terms of both graphics and sound. Her

rate of miscues per hundred words (MPHW), while“far lower than that of
subjects in Study II,"was consistent across selections: 1.6 for-the literary *
narrative and 2.1 for the historical narrative.'All of the subjects in Study |il
produced a relatively high percentage of miscues on both selections (65% +) .. K
that were fully acceptable syntactically and semantically. This would indicate
that while the older subjects were very consistent in cue system use across
diftering materials, their preferences for word cues were neither as strong nor
as detrimental to the use of other cue systems as were such pretferences -
among younger subjects. -

Clear preterence for word cues across samples-and selections did appear
to influence both the use of cues from other systems and comprehending
effectivengss in all three studies. In the preceding data, it can be seen that the

U .
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the use of other

seems to be inversely related to comprehending effectiveness. .
Strong preference for cues within words on the part of Ellen and Vince

(Figures | and |l) was accompanied by high-incidence of meaning change
Debbie (Table 1), who also
was also a relatively poor comprehender of the two

resulting from miscyes.
within-words cues,

-selections she read, as shown by a high perc

consistently preferred

entage of miscues that caused

meaning change, a high number of residual miscues per hundred words, and a

low retelling score on both selections.
il).were not as strong as those shown

(wow percentage of sentences

meaning

were quite low on both selections.

on-both selections
. disturbing miscues, and by the
miscues that indicate grammatical strength.

Blanche's word cue preferences (Table
by younger readers. This is indicated by

in which she produced
relatively higher frequency of
However, her rgtelling scores

‘it should be noted that not all subjects in the three studies demonstrated an
“@qually strong overreliance upon cues within words. The greatest variation in

preferences was seen in Study |, where subjects who were rated as relatively
proficient readers tended to be vboth more flexible\in' cue system use and
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better comprehenders..These readers did, however, demonstrate consistency
in their patterns of cue system utilization.

_Importance of the Reader's View of the Process .
All subjects’ reading performances tended to reflect their concepts of the
. nature of the reading process more clearly than the differences in materials.
Vince and Ellen seemed to consistently view reading as a word-centered
process redardiess of the /material they were reading, while other, more
flexible readers in Study | were charactarized by their strong and consistent
reliance upon sentence and discourse level cues, and their conceptual and
linguistic backgrounds. The interview data collected in Study Il revealed that
" all subjects in that sample, like Vince and Ellen, tended to view reading as a
process of accurate word recognition, and the oral reading data from this
sample which was previously discussed indicates that reading performances
were consistent, across both selections, with these stated perceptions of
reading. Interviews among the older subjects of Study Ill reveaied a significant
concern for accuracy of word recognition, which was also apparent in their
oral reading performances on the two selections. The reader's view of the
process does seem to determine patterns of cue system use to a much
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Table1 -

Cue Utilization of Effectiveness in Study il

Literary Narrative  Historical Narrative

% of substitutions with
high phonetic similarity 64 65 66 6'_5

% of substitutions with

high graphic similarity 67 68 | y 7 69

% of total regressions o >
occurring at morphemic 79 62 1 80 67
and submorphemic levels ' : '

% of miscurs resutting in

full semantic acceptability 15 26 32 40

% of miscues indicating ,
strengths in preserving . 27 K 40 48
grammatical relationships _

L g

@

nolmscuesresuingin | go o3 | |45 4s

m?)cme’vs). per hund'rgd words® | : 1542 6.94 13.47 6139
52‘3;%’3;&“@? per hundred 1085 419 | 728 276 '
retelling score | 12 19 2 10

greater extent than the differences among materials from various content
areas. . o

Implications "
Data from these studies suggest that the reading process is relatively stable
' across content areas, and that the widely held notion of significant differences
in the demands made by content materials (Piercey, 1976, Rovinson, 1975,
Gibson & Levin, 1975; Herber (1970) needs- reexamination. However, strong
concern for accurate decoding was related to poor comprehending, even
among the high-school subjects and those past the age of sixty. :
Whether or not the preference for attending to cues within words at the
expense of meaning is an artifact of instruction is an important question that
merits further study. The present studies, however, seem to clearly ingdicate a
need for instruction which encourages readers to apply their knowledge of

)
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language and of the world in making greater use of ali available cue systems,
and avoiding overreliance upon those cues which, inflexibly used, lead to poor

comprehension. : v
. . Table2 5 ’
Blanche’s Cue System .ok
Use and Effectiveness:
; " (Study Il
T Literary Historical
" Narrative > Narrative
% of substitutions with high ‘ 50 . | 50

phonemic simitarity

"% of substitutions with high , n ’
graphic similarity 50 : 50

% of miscues indicaiing strength
in preserving grammatical 76 57
relationships 4

% of sentences with miscues that C o _ 9
-+ disturb meahing S ot

. ‘miscues’per hundred words

retelling score C 19 ' 6
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Effects of impulsi viiy-reflecti vity
and type of phonics instruction on
reading achievement
]

Ausubel (1968) stated that no realistic system of teaching could afford to
overlook individual differences and that such differences were expressed in,
among other things, general mode of cognitive funotions and approach to
problem-solving situations. The impulsivity-reflectivity dimension of cognitive
style describes one set of individual differences that affect thinking and -
problem-solving behavior in humanbeings. - - o
. Kagan, Rosman, Day, Albert and-Phillips (1964) postulated that impulsivity-

reflectivity relates to the selection and evaluation of solution alternatives in
_situations of high response uncertainty. When preSented with an opportunity
to consider alternative solutions to problems, an impulsive child tends to act

upon his initial response with little reflection. Conversely, a reflective child
delays before carrying out a solution hypothesis.and actively considers each
alternative. : , : '
Since the task of reading presents a situation of high response uncertainty,
cognitive style may have particular relevance for reading. To be successful in
reconstructing meaning from print, the readér.must be a decision-maker who
selects appropriate linguistic cues, considers prior experiences, and applies,
. his language skill, all toward generating, selective, differential hypotheses
. (Goodman, 1967). Studies comparing impulsives and reflectives on' the -
variable of reading achievement (Kagan, 1965b; Johnson, 1969; Shapiro,
1974) have consistently dernondtrated that reflectives perform better than
~ impulsives on tasks involving word recognition, reading comprehension, and
reading readiness: (For a complete review of the impulsivity-reftectivity
dimension of cognitive style, see Readence & Searfoss, 1976.) L
There are two hypothetical explanations for the apparent fact that mastery -
over the initial stages of reading acquisition is facilitated by reflective
behavibr, i.e., thoughtful analysis and a minimum of guessing: -
* 'H1: The nature of the reading process is such that children are at an
_ advantage if they are reflective.
H2: Téachers and publishers organize reading instruction in ways
which tend to be advantageous for reflective children.

“If H1 is true, it suggests that being reflective is, with respect to reading,
“better’’ than being impulsive and that if impulsive childreh are taught to be
more reflective they should also become improved readers. If H2 is correct,
then it implies that impulsives-are merely '‘different’’ from reflectives rather
than deficient in some sense. It also suggests that the acquisition of reading
skills and strategies might be enhanced for both reflectives and impulsives
through manipulations of the learning environment, including instructional
materials. ' . . . ‘
- Attempts at cognitive style modification (Debus, 1970; Denny, 1972,
Jacobs, 1974; Stein, 1969) bave been moderately successful in getting
impulsive children to respond more reflectively; but these studies have been

46

36 . L




'P

‘unabie to demonstyate that modifying impulsivity has any positive eftect on-»
any achievement variable. Conseq_uemly, the available information appears to
be unfavorable to H1. On the other hand, there has been virtually no research
designed to test the hypothesis that using alternative instructional materials or
methods will affect reading ‘acquisition for impulsive and, or, reflective
children. , )

The purpose of the - present paper will be to considei the position- that
cognitive styles are sensitive to variations in instructional approaches in
reading. This will be accomplished by reanalyzing, using difference scores, .
the original data from Readence and Baldwin (in press), an aptitude-treatment :
interaction study involving fmpulsivity-reflectivity and alternative phonics

Jprograms. ' .

Original Analysis

Karlin (1975) described two general approaches to phonics instruction,
synthetic and analytic. In a synthetic approach, readers are taught sound-
symbol correspondences and are shown how to blend sounds and letters to
form words; thus, instruction proceeds from part to whole. In an analytic
approgch, readers first learn familiar words and.work with the sounds within

- them, and instruction proceeds from whole to part. )

in the original study .. vocabulary and reading comprehension scores of
impulsives and reflectives were compared in schools primarily using either
analytic or synthetic approacthes to phonics. It was predicted that the disparity
in achievement between the cognitive style groups would be greatest in

~schools using an analytic approach and least in schools employing synthetic
phonics. The rationale behind this hypothesis was that while reflectives should
fare-well under either condition, intensive phonics instruction under the
synthetic approach should be especially beneficial to impulsives since it would
force attention to the kinds of graphic detail hich these children are
apparently inclined to ignore. :

Method '

Subjects. The subjects for the study were 260 second grade students from six
elementary -schools in ‘a large Midwest city belonging to middie socio-
economic levels. Each student had been exposed to only one basal reading -
program. SR

Instruments. The Gates-McGinitie Rgading Test (QMRT), Primary Form B8
(1972) was used to measufe achievement in vocabulary and comprehension.
The Matching Familiar Figures Test (MFF), developed by Kagan (1965a), was
used to measure impu|sivity-reflectivity, N

Procedure. Of the six schools, two had reading programs centered around a
synthetic phonics approach while the other four wete using an analytic
approach. Four trained examiners administered the MFF and school
personnel administered the GMRT. Students not classified as impulsive or
reflective by the MFF were eliminated from the study. Eighty-nine students
were found to be impulsive and 81, reflective. Thirty-nine impulsives received
analytic phonics instruction and 50, synthetic instruction. Of the reflectives, 36
were taught by analytic phonics and 45 by synthetic instruction.

Design. The raw scores for each subject on the vocabulary and
comprehension subtests of the GMRT were assigned to the appropriate cell in
a 2x2 MANOVA design (Finn, 1974). Main effects were phonics approach and
cognitive style. Vocabulary and comprehension were the dependent variables.
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" Results

There were no statistically significant differences in reading achievement
between subjects taught by the analytic and synthetic approaches. However,
reflectives exhibited significantly .higher levels of achievement than
impulsives, F (2,165) = 3.55, p < .0S. Significant differences also emerged in
the multivariate test for interaction-between cognitive style and approdch to
phonics, F (2,165) = 4.57, p <.05. :
" Univariate analyses for each dependent variable revealed that the
‘reflectives had significantly higher scores on both vocabulary (M = 39.48) and
‘comprehension (M- = 26:30) than the impulsives (M = 37.21 and 23.79), F

(1,166) = 4.44,p< .05'and F (1,166) = 7.14,p < .01, respectively. -

Since neither of the univariate interactions proved to be statistically

" ‘significant, the multivariate interaction was explained through separate
-multivariate analyses which compared refiectives with-impulsives in eacQ of

-,.the phonics approaches. The results indicated that in the synthetic.approach
reflectives (M = 41.33).performed significantly better than impulsives (M =
-37.54) only in vocabulary, F (1,93) = 7.76, p < .01. In the analytic approach,
:reflectives (M = 25.72) had significantly higher scores than impulsives (M =
-22.77) only in comprehension; £ (1,73) ='3.98,p<.05 - -

" Discussion S

The results seemed to support the notion that reflectives tend to. be better
readers than impulsives, and the miultivariate interaction involving cognitive
style and phonics approach was interpreted to mean that:reflectives and
impulsives are affected differently by various types of reading programs.
However, the results provided no, suppcrt for the hypothesis that impulsives

" ‘would find intensive synthetic phonics instruction particularly beneficial.

" New.Analysis

The briginal ‘analysis  of the 'multivariate interaction resulted in a
cumbersome set of statistics and no satisfactory means of visually
representing the interaction. The present analysis is an attempt t0 circumvent
those problems through the use of “'different scores’ in a procedure by Levin

.(1977). The analysis is based on the hypbthesis that the achievement ratio

involving vocabulary and gomprehension in the original,study was dependent

" ‘upon cognitive style and.instructional approach; that is, for a given cognitive

style group in a given phonics approach, vocabulary scores nfght-be relatively
high while comprehension scores were relatively low; or the reverse could be

- true. .

Design - o . T ° .
"Vocabulary and comprehension’ subscores from the GMRT were
transformed to Z scores. For each subject, the standardized comprehension
score was subtracted from the standardized vocabulary score. The resulting
difference score was then assigned to the appropriate cell in the 2x2 ANOVA
design: Main effects were approach to phonics and cognitive style, and

.difterence scores constituted the dependent measure.

Results . g

There were no significant differences between reflectives (M = -.046)and
impulsives (M = .042), F (1,166) = 1/00, p > .05; and there were no significant
differences between subjects in the analytic schools (M = -.058) and those
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taught by the synthetic approach (M = 045), F-(1,166) = .72,p > 05.1n
contrast, there was a significant disordinal interaction, F (1,166) = 8.82,p <
.01 (see Figure 1). : :

Figure 1 '

Plotted Cell Means Showing Disordinal
interaction Between Cognitive style

. And Phonics Approach
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Discussion

The.use of difference scores appears 10 be an efficient procedure for
describing complex multivariate interactions. In this particular case, it clearly
indicated that reflectives were relatively high achievers in reading '

" comprehension under an analytic approach and relatively high in vocabulary
when taught by a synthetic approach to phonics. Impuisives had a reversed
achievement pattern. They were relatively high in vocabulary in an analytic
program and high in comprehension under a synthetic approach.

The resylts are interpreted to mean that children with different cognitive
styles are. sensitive 10 different instructional approaches in reading.
Furthermore, the authors find the results encouraging since it may be possible
to factor out the characteristics of each. instructional program which are
uniquely beneficial to each cognitive style group. Once this is accomplished,
individualized programs of instruction in reading could incorporate the best of
each instructional approach in order to maximize reading achievement - for
both rgflective and impulsive children.
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The developmeént of orthographic‘sen'sitivit'y during the
school year by primary grade children

A number of theories of reading explain that knowledge or orthographic
structure is used by readers to help them process text efficiently, (Gibson
and Levin, 1975; Smith, 1971). Although prthographic sensitivity is regarded
as important in the reading process, there is disagreement as to when this
sensitivity develops. : : . .

Smith (1971) feels that the ability to make use of orthographic structure
develops as early as first grade. Studies by Lott and Smith (1971), Niles (1976),
and Niles; Grunder and Wimmer (1977) support this viewpoint. Lott and
Smith (1970) reported that first grade children were able to recognize letters
at tower intensities when the letters were in words instead of in isolation. Niles
(1975) found that first grade children used less vishal information to recognize .
word-like pseudowords than non-wordlike pseudowords. Niles, Grunder, and
wimmer (1977) found that end of the year first grade children performed‘abo've
chance on a task which involved selecting the more word-like pseudoword, out
of pairs of zero-order and fourth-order pseudeowords. Kindergarten children
performed at chance level on this task. From these studies it appeas that
orthographic sensitivity begins to develop at the earliest stage of learning
toread. -7 , . L ‘

Gibsén and Levin (1975) support a different viewpoint, however, as to
when orthographic sensitivity develops. They conclude from a number of
studies that the sensitivity to orthographic structure begins 1o develop later than
first grade. Gibson, Pick, and Osser (1963) found that first grade children
did not read and spell out pronounceable four- of five-letter pseudowords any
better than unpronounceable ones. Rosinski and Wheeler (1972) reported that
. first grade children performed at chance level on a task ot ‘selecting the more
word-like pseudoword from pairs of pronounteable and unpronounceable
pseudowords. Third grade children, in contfast, performed at better than chance.
In a similar study Golinkoff (1974) found that students at the end of first

more word-like pseudoword from pairs of visually presenged pronounceable
and unpronounceable pseudowords. Students at the end of ‘'second grade per-
formed at a level significantly better than chance’on this task. These studies

. suggest that first g
but that students at the end of sgcond grade or in third grade have developed

orthographic sensitivity. .

The 'studies cited above. present an unclear picture of the gevelopment of
sensitivity to orthographic structure. Because the studies were based on different
cross-sections of students and tested for orthographic sensitivity on different

findings. An-extensive study which is longitudinal as well as cross-sectional
- should provide a more complete and accurate description of the development of
orthographic sensitivity in beginning readers. Therefore, in the present study
beginning readers were examined over time on a task measuring orthographic
structure, an important text processing strat;agy, in the. early stages of reading.

1 .
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grade performed only slightly 'better than che.ice on a task of selecting the .

rade children ‘are not sensitive to orthographic structure -

tasks at different times of the year, it is not surprising that there are conflicting
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A;dditionally, this study will éttempt to examine the relationship between réading
ability and sensitivity to orthographic structure. :

Method

Twenty first, second, and third grade children were randomly selected from
each of the three grades in a rurai elementary school. There were about 35
students in each grade at this school. Ten sets of eight-letter approximations
to English (Miller, Bruner, and Postman, 1954), zero-order (hhjhufsw), second-
order (riprypl), and fourth-order (inforems), were presented individually to the .
cubjects in the second haif of October, May, and the following October. Attrition
over the one-year reduced the number in each group to 7. Each subject
was tested individually and asked to select the one pseudoword from a set of
three (zero, second and fourth order) which looked most like a real word. After-
making this first selection, the subject was then asked tq select the pseudoword ;" .-
from the remaining two in the set which Jooked most like a real worg.’
The set members as well as the ten sets were presented in random order. The .
_ranking responses were scored using a .four point scale for the six possible
rankings. A chance score for the task was considered to be 25 and a ceiling
score obtained from a group of college-educated adults was 39.37. At the time
of the final testing the subjects were administered the reading comprehension
subtest of the Peabody Individual Acnievement lest (Odnn and Markwardt,
1970). A 3 X 3 (grade X time) factorial design was used with repeated measures
on the second factor. Data were formally analyzed using an analysis of variance
procedure and Newman Keuls Test for significant mean differences.

C -Results N

Table 1 presents a summary of the means and standard deviations for
grades 1, 2, and 3 by theLSpecific time of the measurement. ‘An examination ot ’

} Table 1

1 ‘ " Means and Standard Deviations of Ranking
) . Responses by Grade and Timi
{

Time v o Grade




the means within each grade level suggests a;developmental trend in the
acquisition of sensitivity to orthographic structurg. The age-related nature of
orthographic knowledge is reflected in the overali:means for each grade, 28.38
for first, 33.5 for second, and 34.56 for third. A formal analysis of this data
- revealed no significant interaction between var ables and a significant main
effect for both grade level-and time F(2,45) = 18.8 ,p<.01 and F(2.45) = 19.93,
p< .01.respectively. :

The Newman-Keuls test revealed a number o} significant differences among
means. All significant differences were p<.05.'While the within grade means
increased on each subsequent measurement, only the first grade rneans all
differed significantiyfrom each other. Second grade means ditfered significantly

from Fall 1 to Spring but not from Spring to Fall 2 Measurement. Across grades, -

the’ first grade means were significantly different from ,alt other means in
every case, with the exception of Fall 2 to second grade Fall 1. Fail 1 for
second grade was the only second grade mean to reflect a dilference when
compared to the third grade scores. .

A chance score on the task was 25. A t test confirmed- that the Fall 1 rnean
‘for ftirst grade did not differ significantly from chance, ¢p>.05). However,

the mean for the Spring of first grade did reflect a significant difference when

.compared with the chance score, (p<.01). ,

The Pearson correlations between reading ability (the comprehension subtest
of the Peabody Individual Achievement Test) and the orthographic structure
task were 66, .49, and .60 for the Fall 2 scores of the first, second, and third
grades respectively and .68 for all grades.

Discussion

- These findings clearly support 'the notion that, in general; sensitivity to -
orthographic structure is acquired by readers during the latter part of first -
grade even though the differences among cell means suggest that the growth -

of knowledge for orthographic structure was rapid throughout first grade. All
conditions for the first grade were significantly ditferent from each other. The
second grade children demonstrated significant growth from the fall measurement

to the spring measurement. At this point -acquisition apparently slowed as '

there was no significant difference between the end of the year second grade
children and the final test on them when they were beginning third grade.
The acquisition rate slowed even more for the third grade children as they

showed no significant growth from the Fall 1 to the:Spring measurement.

However, the third grade children did retiect significamt growth when the
Fall 1 and Fall 2 scores were compared. _ e . -
Thisegrowth pattern quite obviously argues against the notion that sensitivity
to orthbgraphic structure does not B'egin to develop until the end of the second
grade. In fact, for this task, the growth rate for the acugidition of orthographic
knowtedge begins to siow down toward the end of second and beginning of
third grade. It would seem that with the onset of learning to read, which
generally,occurs in first grade, the reader begins to rapidly develop orthograpfiic
knowledge. As a child begins to develop fluency in reading Yoward the end of
the third grade,'the acquisition curve for orthographic - sensitivity, at least for
this task, begins to gradually move toward an adult gerformance level.
Most likely, the marked difference in findings between Wis study and others
that document the onset of sensitivity O orthographic structure at a |gter point
_is related to the type of stimuli used. While eighi-letter pseudowords were
used in the present task, shorter stimuli were used in other investigations.
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For example, Rosinski and Wheeler, (1972) used three, four, five and six letter
pseudowords and Gibson, et.al., (1963) used four and five letter pseuddwords.
It is quite possible that the stimuli in these studies were not sensitive enough
for the first and second grade students to démonstrate their. orthographic
knowledge. The tonger stimuli may have provided.the additional” redundancy .
which enabled the first and second students to make more accurate orthographic
- decisions. £
The relationship between reading ability and the ortHographic ‘task also
supports the findings of early development of sensitivity to orthographic
~structure. It reading ability and the task are correlated, it seems that one
might iogically expect to find evidence of orthographic knowledge at almost
any, point at which reading ability is discernable. While beginning readers may
not be as knowledgeable about orthography as fluent readers, it is unreasonable
to assume that this knowledge base is as slow in developing as other researchers
have suggested. Knowledge of the orthography helps make reading easier and
the inherent tendency of the human information processor seems to Be to’
make the perceptual process as efficient as possible. .
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Experiments in word learning

Many significant models of beginning and mature reading or their featural
components appear in the recent jiterature (Geyer, 1970, Gibson & Levin,
1975: Guthrie, Goldberg, & Finacci, 1972; Singer, 1970). However, while the
models are generally widely discussed in professional *journals and
conferences, they are not usually widely researched. Often it appears that
only the primary authors of their closest students do a systematic evaluation
of the proposed model. This is not an indictment, but rather a conclusion that
led to the formation of the present study.

Gibsgn and Levin (1975) define a word as a “complex of features, a
composite representation of five. classes of- information: graphic,
phonological, orthographic, semantic, and syntactic’ (p. 194). These features,
according to Gibson and Levin, may or may not be extracted in the perceptual
process of reading. _ » :

The problem, therefore, is 19 determine on what basis beginning readers
learn to recognize and respond appropriately to the printed word, and to
identify which, if any of the five classes of information are useful as
pr@nunciation cues to naive beginning readers. Specifically, the purposes of
the study are to investigate the following questions:

1. Do naive beginning readers respond differentially in the graphic
domain to the visual memory of words for the graphic features of lower- and
upper-case script? ‘

2 Do naive beginning readers respond differentially in the phonological
domain to phonologically pronounceable words and phonologically
unpronounceable words?

3 Do naive beginning readers respond differentially in the
orthographicai domain to orthographically legal words and orthographically
illegal words? . - ‘

4. - Do naive beginning readers respond differentially in the semantic
domain to concrete and abstract words”?

5 Do naive beginning readers respond differentially in the syntactic
domain to nouns and verbs? i

Sample

The sample of. 20 students was selected from Gaston Point Elementary
School and West Ward Elementary School in the Gulfport, Mississippi,
Municipal Separate-School District (n = 790). Both schools are fully integrated
on a community basis;, however, Gaston Point is predominantly Negro and
West Ward is predominantly Caucasian. ' :

To obtain the experimental sample, 40 students who obtained average of
above readiness ratings on the school-given Metropolitan Readiness Tests,
were randomly chosen from each of the schools. To further define the
functioning levels the 40 students were administered the Lorge-Thorndike
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Cognitive Abilities Test. Finally, the results of the two screening tests were
collapsed and 10 students having both ayerage or above readiness and
intelligence levels were randomly seiected from each school for the final
experimental number of 20. Accordingly, the students could be predicted as
. possible successful learners based upon the two scréening tests.

Experiments

"Experiment 1
Experiment 1 was desrgned to investigate whether beginning readers
respond differentially in the graphic domain to the visual memory of words for
the graphic features of lower- and upper-case script. .
The task consisted of a delayed matching-to-sample procedure The stimuli
were five, three-letter and five, four-letter real or legal-nonsense words.
The words were selected by choosing a key word (stimulus), then changing
the first letter for one response choice, charging the last letter for one
response choice, and presenting the same word as the remaining choice (for
example, MAP: MAT MAP, BAP).
In-order to distribute possible practice effects across the learning trlals,
- children were randomly assigned to lists and rojated by receiving’upper case
and lower case and vice versa over a perroﬁf two days. A single ‘‘word"’
prmted in primary type was presented on a Keystone Tac-ette tachlstoscope
for a one second exposure. Then an array of three randomly afranged

_response words printed in primary type was presented on a 5” x 5 " cardtothe
subjects. There were three practice items for both lists.

The mean numbers of correct responses for each of the two lists (lower and
upper case) of Experiment 1 are presented in Table 1. Since each student
served as his own ‘control, a t test for the signiticance of the difference
between correlated means for the lower- and upper-case lists was conducted.
The first hypothesis was accepted on the basis of the finding and there
appeared to be a difference in memory of word fdrm with lower-case letters
being recalled more frequently than upper-case letter, t (19) = 2.39, p <.05.

Exper/menr2

Experiment 2 was desrgned to investigate whether beginning readers
respond differentially in the phonological domain to phonologically
pronounceable words and phonologicallyunpronounceable words.

The 20 children in the sample were taught by a prompting -technique the
sounds of five letters in isolation (hard g, a, b, t, and n). After the children were
able to produce each sound when the letter was presented to them on a 5” x
5” card, the test items were administered by the examiner.

There were 10 items in the task consisting of 3 words, 2 of which were
unpronounceable All of the words were composed of 3 of the letters which
had been previously taught to the children. Throughout the 10 items 1

- pronounceable and 2 unpronounceablg variants of the 3 letters were randomly
arrangedon 5" x 5" cards (for example, atb, tba, tab).

Each student was seated oppesite the examiner. S/he was toid that sihe
would be shown three groups of letters and was instructed to poirit to the one
he could say or pronounce.

Raw scores consisfed of the number of identifications of pronouncegble
words. The mean (M = 4.4) which was computed for correct responses is

" shown in Table 1. An indépendent t test was 'itilized to determine whether the
_ mean: number of correct responses was Significantly: greater than chance
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Table 1
Means, Standard Deviations, and t-test Values

for the Variables of Experiments 1-5

. - f . ¢ .
Variable M SD Value df p

Experiment 1 ’ :

Upper 5.15 1.93 .
‘ 2.39 19 p<.05
Lower . 6.40 ‘2.30
Experiment 2 .
" Pro- 4.40 2.37
nounceable '
. 208 19 p>.05
Chance 3.33 2.37

Experiment 3

Qrtho- 410

graphically
Correct .
Words .
. 1.83 1.95 19 p> .05
Chance 3.33 '
Experiment 4
Concrete 6.10 4.61 ) .
50 19 p> .05
Abstract 6.70 4.38
Experiment 5
Nouns 2.55 1.57 : -
291 19 p<.05
.Verbs 6.15 5.41
£l ”' . d

expectancy (M = 3.33). On the basis of the findings of the analysis, t(19) =
208 p > .05 the research hypothesis was not accepted andy it was
determined that there was no significant difference between the recognition of
phonologically pronounceable words and phonologically unpronounceable
words. Phonology when measured by reactions to pronounceable and
unpronounceable words does not.appear to be a task related to the
recognition of words by naive beginning readers.
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Experiment 3 : : ' .

Experiment 3 was designed to investigate whether beginning readers
respond differentially in the orthographic domain to orthographically legal and
orthdgraphically illegal words. )

A matching task was devised in whi¢h an abstract picture was presented
along with three nonsense words. Two of the nonsense words had illegal
orthography and one had legai orthography (for example, kcagl, ckalg, glack).

~ Therewere 10 items with nonsense words of 4, 5, and 6 letters in length with
the legal word being presented in a random position in the list.of 3 words. The
words were typed in primary type and presented along with a picture on 5" x
8" index cards. . ‘ ' d
Each student was seated opposite the examiner and was told to point to the
- word that “‘tells what the picture is."” S/he was instructed to guess if s/he was
not sure. After each response the examiner said “‘okay" or “all right.”

The mean number of -corect respenses (M = 4.1) was tested for

" significance by an independent t test to determine whether it was significantly
greater than chance expectancy (M = 3.3). Results of the t test are shown in
Table 1. On the basis of these findings, t (19) = 1.95, p > .05, the research
hypothesis was not accepted and it was ascertained that there was no
significant difference between the recognition ot orthographically legal and
illegal words by beninning readers. ) ' .
Experiment 4

Experiment 4 was designed to investigate whether beginning readers
respond differentially in the semantic domain to concrete and abstract words.

A criterion learning task was devised using six, four-letter words (three
concrete: calf, park, dust, and three abstract: with, good, luck) selected from
the Dale List of 769 Easy Words according to the following factors: (a) word
length; (b) configuratiohal elements, (c) different initial and final letter, (d)
freedom from obvious discrimination confusion, and (e) words not used in the
beginning basal material in the cooperating school system.

A flash device was used to produce the learning ‘condition. The device was
made from a desk telephone numbey index that allows for the exposure of the

* stimuli words in a predetermined random order by sets (concrete of abstract)

to provide a systematic randomization in order to spread learning eftect
across trials. '

After determining that the students did not know the words (Trial 1), each
child was individually taught the words by a prombting technique until all of the
words were known as evidenced by a trial of three correctly psonounced
words. The number of trials to criterion for each sel of three words was the raw
score used for the statisticalanalysis. Task words by sets were learned at one
day intervals with random assignment to the list to be learned first.

The raw scores used for analysis consisted of the number of trials to
criterion required by each individual for each of the elasses of words (concrete
and abstract). The mean number cf trials required by the subjects for the
mastery of each of the lists -of words is presented in Table 1. Since each
subject served as his own control, a t test for the significance between
correlated means was conducted. Alithough the mean number of trials for the
abstract list (M = 6.7) was greater than the mean number of trials for the
concrete list (M = 6.1), no statistically signiticant difference was found in the
analysis between the two groups, t (19) = .50, p > .05. W, therefore, appears
that concreteness and abstractness are not determiners of word reading
facility under a testing/teaching condition with naive beginning readers.
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Experiment 5 . ' t

Experiment 5 was designed to investigate whether beginning readers
respond difterentially in the syntactic domain to nouns and verbs.

.As in.Experiment 4 a word learning task was devised in which six common
words (three nouns and three verbs) were selected according to the following

- factors: (a) word length, (b} configurational elements, (c) different initial and
final letters, (d) freedom from obvious discrimination confusion, and (e) words
not used In the beginning basal materials in the cooperating system.

The desk telephone index (described in Experiment 4) was again utilized to
produce the learning condition. . '

The experiment, as in £xperiment 4, was a trials-to-criterion fearning task.
The raw scores used for analysis (as in Hypothesis 4a)consisted of the number
of ¥nals to criterion required by each individuat student for both classes of

. words (nouns and verbs). The'mean number of trials required by the students
for the mastery of each list of words is presented in Tablg 1. Hypothesis 5 was
accepted on. the basis of the finding of the analysis, in that the students
required significantly more trials to learn the verbs than the nouns, t (19) =
291, p < .05. Form class may, therefore, be a determiner of word learning
facility under a perception/learning technigue with young learners.

Summary

In regard to the five questions posited for investigation the following

significant results were noted. .

Significant differences were found for lower- and upper-case. script with
lower-case letters being more easily procesed in short term ‘memory than
upper-case letters and for the response alternatives with initial letters, being
‘more salient cues than final letters. A signiticant difference was also found
between the learning of nouns and verbs with subjects learning nouns more
easily than verbs. I‘f significant differences were found between the
recognition of prohounceable and unpronounceable words and
orthographically legal and illegal words. ‘Also, no significant differences were
found between the learning of concrete and abstract words and learning
words with or without pictures. '

It was concluded that the model of word-information cues as posited by
Gibson and Levin (1975) does seem to be reflecied, at leasf'to some extent, in
the word perception skills of naive beginning readers. In the graphic domain, it
was concluded that configuration as formed bythe ascending and descending
letters of lower-cage scriptis a cue for, the visual memory of words and that
initial letters are more salient cues than final letters. In the phonological and
orthographic domains, the authors conjectured that even though information
was not extracted by the subjects; the skills to extract phonological and
orthographic information might develop with an increase in age and reading
ability. In the semantic domain, it was concluded that neither concreteness

" nor abstractness seems to affect woTd learning. in the syntactic domain, it
was concluded that nouns are more easily learned than verbs. Also, .the
addition of picture cues to a word learning task does not appear to influence
learning efficiency. : d ’
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\

Children’s explanations of word simlaritigs
in relation to word knownness \

Researchers have been gatﬁering evidence over the past few years that

young children beginning to learn to read do not have a very firm gragp on the,,

meanings of linguistic terms which are used in school instruction, they domot.
use metallanguage, of language referring to linguistic uhits and tunctions, very
accurately (Downing & Qliver, 1974; Ehri, 1975, 1976, 1977, Holden &
MacGinitie, 1971; Mickish, 1974; Karpova, 1955; Papandrapoulou & Sinclair,
1974; Tovey, 1976). .
One important metalinguistic concept for beginning readers is that of “word"".
Is a word to a beginning reader primarily a structural unit of letters andior
sounds? Or is it a unit which can enter into Syntactic arangerne Or i
primarily a unit to which.people assign. meanings, a semantic unit? Do children
respond differently to written words than to oral words? Do they respond
differently depending upon whether or not the word is krmown to them in written
form? Is it true that, once words are learned in written language, it is possible
to direct children to attend to different aspects of words, such as the
phonology or the orthography of words, the syntactic arrangements words can
enter into, or the semantic functions words can play (Gibson, 1971, Mason,
1976a, 1976b)? A number of researchers (Golinkoff & Rosinski, 1976, Rosinski,
Golinkoff, & Kukish, 1976; Wickens, 1970, 1972) have contended that, while
children can be directed to attend to phonological and syntactic aspects of-
words, semantic aspects take precedence in the child's developing concept of
“word'’. .
The present study investigated the child’s development of the concept that
‘a word is a unit .used to express meanings (it also investigated the
metalanguage used by the children during the experimental task). Pilot studies
had indicated that younger children tend to think of wbrds in written language
primarily as structural units of letters and/or sounds and that older children
think of words in written language primarily as semantic units. .

In the pilot studies, however, and in previous studies into the development
of semantic notions (Anglin, 1970; Naron, in press), the same words were used
for all subjects. The pilot stydies, design and measurement theory (Clark,
1973), ‘developmemalvmeory (Brown, 1975), and developmental research

(Richman, Nida, & Pittman, 1976) indicated that the sample of linguistic units .

should be as carefully selected as the sample of human subjects; the sample
. of linguistic units (here, of words) should take into account the subject’s prior:
knowledge of the units. For these reasons, it was considered necessary ‘10
identify and use words which the children in the study rated as known and

unknown in written tanguage.
?

* The author is indebted to thé following peoplé for their help in making this study possible:
Thomas Estes, James Deese, Edmund Henderson, & Herbert Richards, all of the University of
Virginia, and the administration, faculty, and children of Sussex County, Virginia.
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Method . v

Subjects - ..

Thirty children each from grades one, two, four, and six were chosen at
random frem an elementary schcol in a rural Virginia county. In this school
'system no one method of teaching reading was used to the exclusion-of other
methods, and children were placed in classrooms using chronological age as
the primary criterion under a continuous progress model. Achievement and
ability scores in the county averaged below national norms; however, the
range of scores was equivalent to.the national range. The racial breakdown of
. students (75% black and 25% white) was within 5% of the population totals
for the county. ' .

Procedure and Design

Each child took part in two tasks: A Knownness Rating in which his or her
words were selected ana a Word Choice task in which the child explained how
chosen words went together for him or her. The words for the Knownness
Rating came from word lists of nouns chosen at random from four sources.
Harris & Jacobson core words for first grade (Harris & Jacobson, 1973);
Sheldon basic reading series.(1968); Clarence R. Stone’s revision of the Dale

iist of 769 easy words (Spache, 1968), and The teacher's word book ot-30,000
words (Thorndike & Lorge, 1944). Trme American heritage dictionary of the
English language (1975) was used to determine if the most common usage of |
the randomly selected word was indeed noun. Words ‘were. arranged in list$
“according to frequency of occurrence to aid the children in selection. From
the lists each child rated 24 words as known and 24 words as unknewn to
him/her-in written form. The Knownness Ratings were conducted a day prior to
the Word Choice task. - ' o
In the Knownness Rating examiners scored a word Known [K) if the child
pronounced the word correctly (within the child's speech patterns) and it the
child gave a gist of meaning for it approp jate to the community. The 48 words
from the Knownness Rating were cast into four knownness configurations for
the Word Choice task. The four knownness configurations were used to study
the effects of the child's knowing all of the words (K-KK); knowing none of the
words (U-UU), knowing either his/her word, the question word (K-UU); or
wing only the examiner's words, the choice words (U-KK), in an X:XA XB
paradigm. The four knownness configurations (K-KK, K-UU, U-KK, U-uu) and
the two presentation modes (written and oral) were counterbalanced and
- assigned to subjects at random in the Word Choice task.

The dependent measure was the children's explanations of choices in the
Word Choice task. Children were asked to explain: ‘*‘How does your word [the
question worg] go with my word [the thoice word] for you?* Prior to the
experimental task, the examiner used a sample triad, eliciting or modelling
answers that were both semantic and structural in nature, high level as well as
trivial. Responses and probes were recorded on individual protocols. Content
analysis indicated that the intention of the responseg could be reliably scored
on a 3-point scale (1 = structural responses, 2 = unclassifiable responses; 3
= semantic responses). - ‘

Independent variables were grade level, knownness of the question Word, -
knownness of the choice word, and mode of presentation. Protocols were
used for descriptive analysis of metalanguage, as well as for the quantitative
+ analyses. " )
£

L )
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- s , Results

»

in a four-way repeated measures analysis of variance Chitdrenfvere found
to give sigpiticamly more semantic responses in three conditions: 1) if the

" question wrd was known as opposed-to unknown, F (1,1 19) = 36.48,p < .01,

means 9.0 and 8.4, 2) if the choice word was known F (1,119) = 56.17,p<.01,
means 9.1 and 8.3, and if the word was oral rather than written, F(1,119) =
31.77, p < .01, means 9.1 and 8.3. Contrary to the results of the pilot studies in
which knownness was not contirolied, main effect for grade level was not
significant. Interactions were significant for knownness of choice word and
mode of presentation, F (1,1 19) = 23.08, p < .01, and for grade, knowness c*
the choice word, and mode of presentation, F(3,116) = 3.67, p < .01. Two-
way analyses of vdriance treating each knownness configuration separately -
again revealed no main effects for grade. Significant main etfects were
present for mode of preseftation in each of the three configurations im which
at least one word was unknown (K-UV); F(1,116) = 29.01, p < .01; U-KK:
F(1,116) = 1066, p <.01, U-UU: F(1,116) = 2505, p < .01). Interactions
between mode of presentation and grade were present in the K-UU
configuration, F(3,116) = 3.69, p < .05, and the U-UU configuration, F(3,116)
= 2.68, p < .05. Examination of the interactions indicated that the youngest
children-treated words unknown in written language more often as structural

-

units and words in oral language more often as semantic units. By sixth grade,
however, all children were responding to words unjnown in written language
primarily as semantic units. Because the interactions here involve assuming

. that the child knows the words when presented orally, one-way analyses of

variance for each configuration were conducted to see if the increase in
semantic responses for words in ‘written language was significant; resuits
were not significant. (it should be noted that children’s explanations were
scored according to the judged intention of the expianation. “| can't answer
because | don't know the meaning of that word,” would be a semantic
response.) The two-way analysis of the K-KK configuration indicated that
children of ail ages treated words known in written language semantically as
frequently as they did words in oral language.

Descriptive analyses of the protocols were conducted to explain the
abstraction of the statistical analyses. in particular, the protocols of those
children who answered only structurally (26%) or only semantically (21 %)
were examined for effects of item (configuration) order or presentation mode
order. No such effects could be seen. Nor were there patterns according to
grade level or reading level (using both instructional level of the chiid’s reading
group and the range of word lists from which the Knownness Rating was
drawn as measures of reading level). _ . :

An additional use of the individual protocols was 10 determine the kinds of
responses that children made, including their use of metalanguage. ’
Confirming evidence was produced that these children continued to use
metalanguage inaccurately even in sixth grade, particularly in reference to
structural aspects of words. Two strategies in dealing with word meanings
became evident by fourth grade. Children would project a meaning onto an
unknown word or would creatg a hypothetical context for an unknown word. In
using these strategies in de»aIng with unknown words semantically, fourth and
sixth grade children used m tacqgnitive language, OF fanguage about their-
thought processes. They used metalinguistic terms less frequeptly when
giving semarntic responses than when giving structural responses.

53

s
oY




Discussion

in view of previous research it is interesting that the effect of grade level
was non-significant. The absence of a main ettect for grade when we know
children learn more words and word meanings as they grow older underlines
the issue of whether there is a single semantic concept corresponding to
‘word"" that would be manitested as a straight developmental trend or’
whether the notion of word for children depends upon the mode of
presentation or other features such as knownness, as indicated by these
results. In controlling for word knownness, this study fits with other current
_research and theory which throws doubt on léarner characteristics previously
believed to increase (as a main effect) with age (Richman, Nida, & Pittman,
1976, Brown, 1975). The study needs to be replicated and also needs to
include more sensitive controls over word knownness, extending to both the
« oral and written presentation modes. ‘

The descriptive analysis indicated that sixth grade children (and, to some
extent, fourth grade children) were able to control strategies of projecting
meaning onto unknown words and of creating hypothetical contexts in which
unknown words as well as known words would ‘‘make sense,’" using the
chiid's intention as the measure. Examinations of the interactions for written
and oral presentation modes with grade level indicate that the means come
together at sixth grade. Replication of the study should include an extension

upward into adolescence to see if main effects for grade level should appear
from sixth grade upward. Indeed it might be predicted that the results for
written and oral- modes would be the same for-all configurations after sixth
grade, as they are for K-KK in first through sixth grades. It can be argued that
withy the known words (K-KK).the child does not have to invoke any meaning
creation strategies, whereas, in all three of the other configurations (K-UU, U-
KK, U-UU). s/he must.
The descriptive data raise the question ot whether children who are reading
In school tasks would not benefit from greater understanding of and use ot
metalanguage. Given the state of research in reading methodology, we have
Ittle evidence now. Linnéa Ehri's contention (1976) that it is unnecessary to
‘teach metalanguage as a prerequisite to reading seems reasonable; children
1n this study who had learned to read successfully were learning about the
referents of metalanguage during and not just prior to their contacts with
written language The only immediate. implication that coulid be drawn from
this study for teaching is that teachers should try to learn what their students,
individually, understand about and mean by the metalinguistic terms used in
school tasks.
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Word prediction of good and-poor readers

The role of semantic and syntactic cues in fluent reading has been the basis
for much recent controversy. While some-have suggested that effective use ot
the contextual information provided by these cues is the determining factor in
differentiating good and poor readers (Goodman & Goodman, 1977; Smith,
1976) others have argued that virtually all readers, regardiess of achievement,
employ semantic and syntactic cues and other factors must account for
achievement differences (Weber, 1971; Kolers, 1975; Allington & Strange,
1977; Allington, 1978). In each of these latter studies the use of visual

information, or an interaction in the use of visual and contextual information -

seemed to differentiate-good and poor readers. Weber (1971), for instance,
noted that the majority_of errors by all readers conformed to preceding
contextual constraints but that'good readers seemed to produce errors which
more closely approximated visual characteristics of the target word. Similarly,
Kolers (1975) found good readérs’ recognition memory for visual features of
sentences exceeded that of poor readers. Allington and Strange (1977) found

poor .readers ignored visual anomalies in text and gave instead a response,_
-which fit syntactic and semantic constraints mbre often than did good readers

.

who seemed more constrained by the visual information. Finally, Allington
(1978) demonstrated that poor readers’ recognition accuracy suffered more
than good readers’ when syntactic information was eliminated.

However, use of context does not seem to be an éither/or situation. Mason

.(1977) has demonstrated the interdependence of various types of processing

while reading, a restiit which supports recent interactive processing models of

reading (Rumelhart, 1975; Mosenthal, Walmsley, Allington, 1978). A simplified :

instructional strategy for inducing such interactive processing has been
recently proposed by Dahl and Samuels (1977) and is called ‘hypothesis-test’
training. Here readers are taught to utilize both semantic-syntactic and
grapho-phonic information integratively. Instruction of this type produced a
higher level of reading achievement than other more traditional methods
(Samuels, Archwamety & Dahl, 1974). o . n

However, we still know little about how readers come to develop a sensitive
strategy for employing these information sources. Goodman (1965w and
Biemiller (1970) have demonstrated that use qof contextual information

- develops with r,eadixqg achievement and Pearson and Studt (1975) have
demonstirated the positive effects of contextual richness and word frequency .

upon the word prediction behaviors of readers. There is a particular.need to
clarify the utilization of semantic-syntactic ‘cues by poor readers.- The
guestion, then, for the preseht study is whether'good and poor readers of the
same age level differ in performance on a task which requires the integration
of semantic-syntactic and grapho-phonic information. Additionally,” the
performance of older poor readers will be compared to that ofsyounger good
readers. These comparisons should also provide an opportunity to test a
recent proposal that poor readers have no specific skills deficit but rather
perform very much like younger good‘readers (Guthrie, 1973).
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Method

. \p
Subjects ‘ t
The students were drawn from threé cooperating schools. | each sghoolall’
second and fourth grade children were screened for reading ability on the
Peabody Individual, Achievement Test. Students scoring At or above.‘grade<
level were considered good readers while suBjects scorigfig one year of mere’
below grade level were considered poor readers. From he pools of students

available 15 fourth grade good readers (M reading grage = 5.7) and .15 tourth
grade poor readers (M reading grade = 3.3)were ra omly selected as were-
15 second grade good readers (M reading grade = .3). Students from*three-

schools were selected in an attempt to minimize specific instructional
program effects (Barr, 1977). / ’ ,
‘ ’ 4
Materials ) /
The experimental materials were those employed by Pearson and Studt
(1975) and are described in detail there. Briefly, the materialg consisted of 36 v 7
sentences each with one word deleted and providing three levels of context:  » *
" rich, moderate, and poor. Two words, of high and low frequency, were )
designated as target items for each sentence as indicatedson the following

page. e v -
Word Pairs - Context Level , Sentences
HF - . Poor We decided to tor-awhile
Stop ¢
Moderate " The men were orderedto /
LF Rich © You had better decide i0 4 , ) ’
Halt for that red light
Procedure

Students were tested individually in small rooms adjacent to their .
classrooms. The experimenter provided a sampfe sentence explaining that
students were to read the sentence and try to think of-a word that would make
sense in the blank. If the word provided was not the target word then the first
letter of the target worad would be expressed and they were to read the
sentence again and try to think of a word which made sense in the sentence
and began with that letter. If an incorrect response followed an additional
letter was exposed until either the correct response was elicited or all iettérs
of the word were exposed. '

Students were.given six sentences, two atea leve! of contextual richness.

At each level the students were asked to provide a high frequency target word
for one sentence and a low-frequency target word for the other.
¢t
L)

2
¢

Results and Discussion : C

A repeated-measures analysis of variance was used to analyze t‘he“data. "
Because there'were differing numbers of letters across sanrs the
proportion of the total word necessary to achieve recognition, ra her than the: .
number of letters, was the basic unit of analysis. This was the same unit of
analysis used by Pearson and Studt (1975). Cell means and standard
deviations are reported in Table |. i : :




Table™

4

Qell Means and Standard Deviations: Percentage of Words Needed for Identification

“

High Frequency - Low Fr‘equency

Rich Moderate _ Poor Rich Moderate *. Poor
Students M- (SD) M (sD) M (8D) M (SD) M (SD) M (SD)
36 7.2 (1.7) 398 (32) 49.47(3.3) 59.9 (2.9) 65.8 (2.8) 804 (2.4)
4P 312 (3.4) 55.3 (3.9) 69.4 (2.8) 74.9 (26) 858 (1.7) 952 (1.2)
26 317 (3.8) 496 (3.5 69.3 (2.8) 71.0 (3.3) 69.2 (3.3) 88.9 (2.3)

° '

0 T

There were significant main effects for, each of the factors under . =
consideration. The 4th grade goodweaders needed 50.45% of the word to
- achieve recognition, 4th grade poor readers needed 68.66% and 2nd grade-
subjects needed 63.31%- These difterences were significant F(2,57) = 11.70,
p < .00t Trig mean forhigh trequency words was 44.79%; for low frequency
words 76.82%. This, diftererice was gignificant F(31, 573 = 105.18, p < .001.
Unlike the Pearson and Studt study, there was no interaction between
trequency dnd group. This would ‘indicate that the effect for frequency was
equally distributed over all groups. ’
' There was a significant effeet for context, F (2,1 14) = 24,53, p <.001.The
. mean proportion of word necessary to achieve indentification for rich, context,
sentences'was 46.0 % for moderaté context, 60.9%, for low context, 75.5%.
The ettect of context differs across the word frequency levels as ifdicated by ‘
the significant interaction between these variables, F(2, 114) = 4.84,p<.01.
These resujts, with the exception of the-lack of a group x frequency
interaction, ate similar to the Pearson and Studt (1975) results and their .
discussion is equally relevant for this study. The fact that 4th grade good !
readers were able to identify the target words with less graphic information
lends credence to their conclusion that'the ability to use context is a-function
: of reading proficiency. The context x frequency interaction supports their -
conclusioh concerning response availability. A richer context was more
helpful when the target word was a high frequency word. When the target was
a low fraquency word much more graphic information was needed to achieve
recognition. We also found many instances of students supplying the high .
frefuency synonym tor low frequency target words. )
The second purpose of this study was to determine if good and poor readers
employed different strategies to identify unknown words. in order to answer Vo
this -question the incorrect responses were analyzed to infer which cue
* systems *were being used to arrive at a respon&e. In the absence of graphic
cues, the most frequent choice of all groups was to give a respon: e that was
semantically and syntactically appropriate (M = 81.0). Second grade students ,
gave such a response 75.7% of the time, 4th grade poor reatlers gave. such
responses 75.9% of the time and 4th grade good readers gave such
responses 91.5% of the time. o
Once graphic cues became available the response pattern changed. The
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most popular strategy was to give no response (M = 51.0) with this occurring
i second grade students 49.8% of the time, in 4th grade podr readers 51.7%
of the tme, and 4th grade good readers, 51.6%. The second most popular
strategy was to give a response that was graphically, semantically and
syntactically appropriate (M = 27.3%). Second grade students gave such
responses 26.9% of the time, 4th grade poor readers 23.7% and 4th grade
good readers 31.2%. In each of these analyses the older poor readers and the’
youngef readers performed similarly, responding less frequently to semantic
and syntactic constraints than the older good readers.

Conclusions

The response analysis indicates that all students were able to utilize
graphic, syntactic and semantic cues. Good and poor readers do, however,
seem to differ on the integration of these cue systems. This would support a
notion of the reading process that includes an increase in the ability to
integrate the cue system as a function of an increase in reading fluency
(Pearson & Studt, 1975). in this respect this study also supports Guthrig's
(1973) proposal that older poor readers perform like younger good readers. In
the absence of visual information (Trial 1) students in all groups were likely to
supply meaningful responses, that is responses that were syntactically and
semantically appropriate. Once graphic information was introduced (Trials
2-4) each group seemed to be atfected in somewhat the same fashion. Close
to 50% of the students in each group chose a no response strategy. This
would seem to further support Pearson and Studt's (1975) conclusion
concerning response availability. It seems that the students were able to
achieve an acceptable meaning for the target word but the fact that they
lacked a word that fit all the regquirements (graphic, syntactic and semantic)
iInhibited their ability to respond. This conclusion is confounded since the

students knew their first response was in some way inappropriate. 1f a -
response was given, most incorporated the graphic information. In fact, it
would seem that graphic acceptability became the most -salient_cue in
selecting a response with the better readers who were more likely to produce
a response that agreed not only with this information, but also with each of the
other availlable cues. However, as noted earlier, the introduction of graphic
constraints inhibited responses for the less skilled readers.

In summary. then. the dider good and poor readers did differ on their ability
with the experimental task but there seem to be no differences in the
performances of the older poor readers and younger good readers. All groups
were affected by contextual richness and word frequen’ v but in some Cases
to different degrees. Finally, more skilled readers seemed to be able to use
graphic information in conjunction with contextual constraints more efficiently
and effectively than the less skilled readers.

"
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The acquisition of knowledge from text

A progress report on brose research at the Cornell University
reading research group (*)

Research on the acquisition of information from texts through the process of
reaﬁmg 's of obvious theoretical and practical importance. If we could specify
how the structure of the information in a text passage affects the structure of
the knowledge acquired from that text then we would not only be able to say a
great deal about.cognitive functioning but we would be able to make a number
of statements of great practical value as well. Among other practical statements,
we might be able. to specify how a text should be organized to enhance
the information acquisition process or 1o characterize questions 1o appropriately
probe the knowledge acquired by the reader. '

Ciearly the rnotivation for prose research of this type is very high. This
s fortunate for research in this area is frustrated by the sheer enormity of
the research domain, not to mention the complexity of the issues involved.
Linguists, for example, have taken a long time to get around to golving
problems of semantics, and for good reason. The study of ‘meaning, and the
acquisition of meaning, is a very difficult task. To make matters worse, there
is even a lack of good tools for use in this kind of prose-related research.

In this paper | would like to be able to repart that we have solved a lot
of these problems in a series of brilliant studies. Unfortunately this is not the
case. During the pasi two years, however, we have made considerable pro-
gress in the development of research toois and we have used these in
several studies or: which | will briefly reportjater. N

An Information Processing Model '
To begin, let's conceptualize the knowledge acquisition process as a problem
n data communications, as shown in Figure 1. Some individual, an author,
searches his base of data about the world and selects from it a set of data .
items which is to comprise the content of his written message. At this first
stage the author must make various pragmatic decisions about what information
to include in the content structure based on considerations such as the expected
state of knowledge of a potential reader and about the inferential capabilities
of that reader. The second state in this process model is the organization
of the selected data or semantic content into a coherent text base from
which a natural language representation may be generated. At this stage the
information must be ordered into a reasonable sequence and various parts of it
. marked for discourse features such as topicalization and focus. Finally linguistic
processes must operate on this text base to produce the actual natural language
strings which constitute the written text. e
The reader, presented with a text, must reverse this generation process.
He must decode or parse and semanticaily interpret the surface form of the:

B

(*) The research reported here was supported through grant number NIE-G-74-0018, Structure
and Learming From Prose. from the National Institute of Education, awarded 10, Dr. George W.
McConkie
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Figure 1. An inférmation pracessing model of text generation and text
decoding. - . k;;
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text's natural language representation and generate a text base of his own.
From this he then must apply any relevant inferential processes 10 arrive
at the content structure which he concludes must have been the source of
the author’s writtef text, N
Note that the model here is not necessarily a psychologically real one but is
rather an attempt to identify the kind of processing which semantic infor-
mation must undergo to conform to something that we readily know. We can -
only directly observg Ene of these stages, the text itself. The rest we must
infer. But since’ peop can freely’ generate texts on all kinds of topics in
infinite variety, we must postulate a process of selecting from the writer's
knowledge what he wants to say, of the message base. And since the same’

_set of information®can be expressed in many different ways, different styles

or with different focus, we must hypothesize a text base, containing such detail
about how the text will be constructed. Belgw | will mention a study done in our

‘group which gives evidence for the effect of staging, opérations and thus for

¥

existence of a text base stage.
The Representation of the Content Structure Level

THere is an obvious need in prose-related expegj ental research to describe
and characterize the stimulus, the text, passage t® be read. Also, since in our

’
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studies we have used mostly free recall protocols, that is having the subject
write down everything he can remember from a passage, we also need ways of
characterizing these free recalls, SO we can identify just which aspects of this
onginal passage have been retained. Clearly these descriptions must be done
in a non-arbitrary manner and in such a way SO as to avoid the extreme
vanability which is evident in the surface structure language of any of these texts.
This method of description is one of the research tools which tfas been
mostly missing but sorely needed for research of this type. Consequently we
have expended and are cbntinuing to expend a considerable amount of energy
on the development of a consistent and reliable method of representing the
semantic information of a text at the content structure level, the first level
seemingly independent of linguistic processing.

Some time ago we began using a propositional network for representing
information at this level. In a network notational system of this' type, the
content or meaning of a text is divided up into underlying semantic units,
primarily states and events, and each unit is represented by a set of nodes
and- arcs connecting the nodes. Each node contains a semantic concept while
the arcs are labelled to represent the pair-wise relationships which exist between
the various concepts contained in the nodes.'In each case, be it an event or a
state. the resultant set of nodes and arcs is called a proposition.

As a very simple example of this kind of representation, consider the
followilg two propositions given as an example in McConkie (1977):

Proposition 1: (:BALL)-ATT-> (‘RED) ATT = attribute

>
v

R (a state) . o
Proposition g ( JOHN)—AGT->(‘HIT)—OBJ->(:BALL)
(anevent) AGT = agent

) . OBJ = object . _
As McConkie points out, these two propositions constitute a content structure
which .could be said to represent the meaning of a number of different test
strings such as

John hit the red ball

The red ball was hit by John.

The ball hit by John was red.

The ball which John hit was red. .

It was a red ball which John hit.
" The red ball which Johri hit...

elc.
Thus. the network represents certain semantic relations which can bhe expressed
in many different ways, and ignores many aspects of variability in the form in
which that information is expressed. ‘ ‘
~ The propositional notation System which we currently use is a somewhat
simplified version of the one described in Frederiksen (1975). Frederiksen's
system wgs chosen over other representational systems for several reasons.
First. his system is highly detailed. By. incorporating a large number of fine
distinctions In his taxonomy of concepts and in the classification of the rglations
which can co-occur with these various concept classes, his system is potentially
capable of representing a broad range of semantic information. Secondly, since
a network representation has a natural implementation in a computer as a list
structure. Frederiksen's notatio is ‘suitable for use -as the data structure ina’
computer-based data handling system. This is an important consideration since
one of the things that makes prose research difficult is the great ease with
which one can become innundated with data. Some kind of automation of the
data handling requirements is really mandatory. In fact, we have developed an

s
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interactive lab computer software system, called PROSYS, for facilitating the
input of such networks and for operating on ethem for data handling and
arialysss functions , :

Finally, Frederiksen's system |is suitable for hand-coding. | use the term
‘hand-coding' here to point out the difference between the way we arrive at the
content structure of a text and the approach taken by a number of workers in
the field of artificiai intelligence. In our case, human Sscorers accomplish
the analysis of a text into a propositional network which represents the content
structure of that text. In the artificial intelligenge case a computer program
parses an input text and renders it into a semantic representation. In a real
sense the output of the two different approaches is the same - a semantic
representation at something like what | have been calling the content structure
level. .

I* the two approaches output essentially the Same thing, then why not
employ an automatic parsing appraach? The reason is quite simple - as yet such
computer text understanding systems gre not as good as human-scorers at the
kind of semantic analysis that is required for psychological research. The problem
with automatic parsing is that many natural language text strings present
enormous difficulties for machine parsers while human scorers can easily
understand and represent their meanings. Copsider the follpwing example from
Charniak and Wilks (1976). Suppose a restaurant patron makes the following
statement: “Waiter, | would like spaghetti with meat sauce and wine.”
The patron would be surprised to get spaghetti covered with a mixture of
meat sauce and wine. If.the order had been ‘with garlic and butter,” however,
a mixture of the two is exactly what would have been expected. Charniak and
Wilks point out that this has been considered to be a linguistic problem, one of
stcuctural ambiguity of the underlying Syntax of the 'with’ phrase. The meaning
of this phrase, however, is disambiguated on other than syntactic grounds.
An inference must be made based on one’s knowledge of food. This kind of
disambiguation process is simple for peopleand a scorer would have no
difficulty in representing the meaning of this sample sentence. A machine
parser, on the other hand, can have problems with ambiguities of this type.

Of course there are problems with hand-coding: as well. One of the most
significant is the problem of achieving good inter-scorer reliability. Unreliability
comes from two sources: lack of agreement on the meaning to be ascribed to
a specific piece of text and the use of differgnt representations for the same
meaning. We have been working to reduce this latter source of unreliability
by developing explicit and detailed descriptions of the elements and relations
available in our modified propositional notation system and by producing
a-set of procedures for using these. Pearson (1977) reports on the reliability Z}\

_ using a propositional network representation jn a slightly different case,
namely in a situation where the network representation of a stimulus text has
been determined and is to be used for the scoring of free recall protocols. The
reported results indicate that the degree of [eliabimy.vaires with respect to S
the level of analysis. When consjdering the amount of information recalled '
in the protocol, that is, the number of elements in the stimulus text representation
found to be present in the recall. the reliability was extremely ‘high (r=.99).
When considering the type of information recalled, the reliability varies with.
the level of representation, that is, with the number of categories (for proposi-

" tions r= .84, for etements r=.78). It is interesting to nate that in thy

reliability study the largest amount of variability, some 17%, was due tof
scorer errors or omissions and that only 7% was attributable to notatio
related difficulties. ‘
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. Some Examples of Research .

In *the nformakion processing model (Fig. 1) discussed above,, | have
depicted ‘staging’ as an operationgon the message base which identiiies the
relative prominente given 10 various segments of the semantic content. ¢ here
are a number of devices writers use fo vary the staging level or degree of
prominence given to different information in the text. In one study from our
laboratory. Paui Clements {1 976) investigated what effect some of these have on
the reader, that is, what 1s the role of staging in the reception of information.
_ In these expenments two groups of students were given pairs of paSsages which
ditfered with respect to the level (high prominence vs. low prominence) at’
which specific chunks of information were staged. The hypothesis was that
specific pieces of infarmation would be better recalled after reading a passage in
whichy that informatiQn is staged high than after reading a passage in which
the same informdton was staged'lower. The experimental -results strongly
supported this prediction and further suggest that staging primarily effects the
acquisition of information during reading itself rather than having its effects only
later during-retrieval. As part of the experimental. procedure, Clements had
his subjects rate pieees of information in the passage for their relative impor-
tance The results showed that subjects’ ratings did not correlate with staging
ditferences Thus. even though information staged higher was not recognized as
being more important to the passage, still the readers were more likely to
remember it ' : . .

In another study, Lucas (1977) investigated whether the ‘vpe of test format
that readers apticipate influences what they retain from reading a passage.
Subjects were/asked to read a series of two passages. After the first passage,
one group was givensa numbef of test questions and another group was
asked to write down everything they could remember - a free recall test.
Subjects expected the same type of test on the second passage, but instead
both grcups were given-a free recall test. The experimental results showed that
the type of lest a gioup expected did have an effect on what they retained
from the passage. The most obvious effect was that subjects who were given
a free recall test after the first passage read the second passage an average
of 28% slower than those who had been led to anticipate the question test,
although they did not recail significantly more propositions. Lucas notes that

A difference in reading.time would seem to indicate a difference
in the processing activities of the readers, which should result in:
Jdifferences in what is,retained from the passage. Wwhile it is cleéar
that characteristics of the passage itself had the greatest influence on
what was recalled, the reading strategies did have some effect, as
revealed by the results of the analyses on patterns of recall
information. The fact that the total number of propositions recalled
did not differ significantly between the experimental groups suggest
that had the recalls been analyzed using “idea units’' or other
less fine-grained techniques. the conclusions drawn might well
have been ‘no difference.”

Data trom this further analysis led Lucas 1o conclude that anticipation of a
free recall test may influence 2 reader to acquire more central aspects of a
text and to be more aware of the manner in which the information was .
presented In the text




\ | | |

~ The final study which | will briefly mention is one by Scott Smith (1977)
which investigated memory over varying intervals of time. Subjects were given
a passage to.read and immediately produce free recalls. After three weeks
some of the subjects were unexpectedly tested again and another group was
tested after three months. Smith's most significant finding was that

First, the recalled information most similar to the passage is much
more stable over time than recailed information modified from the
passage. Second, there is a substantial amount of information present
in delayed recalls that was not present in an immediate recall.
Thus, the immediate recall must not provide a complete indication of
the information which the subject has retained from the passage. '

In his analysis, Smith was able to see which concepts and propositions, at
the lowest level of analysis, were retained over different retention intervals.
However, none of the studies mentioned have made attempts at comparing the
structure of the content of the passages read with that of the recall protocol.

Summary and Promise for the Future

What then dd’we know from all of this? First we conclude that in order to
answer mary of the detailed prose-related questions, we need to have the
kind of rich experimental data which we get from using a detailed propositional
network representation of semantic content structure. These are questions like

.what types of influence does the passage structure have on what

readers tend to remember from it?

-what are the structural characteristics of subjects’ cognitive representations

of information from the passage, and how do text and task variables

influence this? ;

-in what ways do passage and cognitive structure influence the retrieval

and use of information obtained from passages? )

Second, we know we need to further specify procedures for analyzing
semantic content structures and third, we need some computer:toois to heip us
pull structural information from the huge data matrices which result from the
translation of semantic networks into their equivalent numerical form. These,
of course, are primarily methodologicat ‘results’. We believe that the analysis
techniques and computer ‘programs which we are developing wilt be important
contributions- to this type of research. In addition, | have mentioned. some
substantive things which have been learned, the-most important ot which is the
work by Paul Clements on stagding. . ‘

ThHe promise for the future is for more small steps which hopefully will
chip away at the big problem. Recently we have been making good progress
in the third methodological area | just mentioned - the task of pulling structure
out of recall,semantic content structures. With good computer tools for this,
therg is promise of additional experimental results which will hopefully move us
cloér to answers to the kinds ¢f theoretical and practical que§tions with which
| started.

~

References

Cc r‘ma'k,E & Wilks. Y Computational semantics New York: North—HoIland,_1976, .
Clersents,” P The effects of staging on recall from prose. Doctoral dissertation, Cornell
. University, 1975 : '

E R

. .
v © . .




"

Aruitoxt provided by Eic:

. i

Frederiksen, C H. Representng logical amd semantic structure of knowledge acquired from
discourse Cognitive Psychology. 7. 1975. ’ &
Lucas, P A Aptcipaton of test format Some effects on retention. Paper presented at the

annual meeting o! the Armerican Educational Research Association, New York, April 1977.
McConkie. G- W Studying retention from prose’ A content structure approach. Paper presented
at the annual meetings of the Amenican Educational Research Association, New York, April 1977.
Pearson., G Representing meaning in_text Paper presented at the annual meeting of the
American Educational Research Association, New York, April 1977.
Smith H Memory over varying intervals of time. Paper presented at the annual meeting of the
American Educational Research Associatien, New York, Aprit 1977. .




, . - . CONNIE A. BRIDGE '
-, »University of Kentucky

ROBERT J. TIERNEY
University of Arizona

Kino Learning Center

<

MARY JANE CERA |

Inferential operations of children
involved in discourse processing

. The factors invoived in the comprehension and memory of text have
recently become the focus of studies in verbal jearning, Basic to the study of
text comprehension has been the development of \detailed models of
discourse structure, which are seen as a representationh of the knowledge
structure of the writer or speaker producing the text. The ability to analyzea’ -
text into specifically defined-and ordered units has provided rietworks against
which the subject’s memory for text may be compared. This comparison of the
subject’s knowledge structure acquired by reading the text to the knowledge
structure underlying the generation of the text itself has provided insight into
the characteristics of discourse as well as the interaction beNeen textual
characteristics and discourse processing operations.

One aspect of discourse processing that becomes obvious ‘when the
network of the subject’s recall is compared to the network of the original text
is that when subjects read and recall text, they acquire some infokmation
which was not explicitly stated in the text itself. This generated or inferred
information can be .investigated by comparing the propositions in the subj ct's
retall which were not explicitly stated in the text to those propositions "as
actually stated in the text. .

An examination of the inferences and inferential processes involved in
generating inferrgd propositions trom stated ones provides supportive \
evidence for_onstructivist theories of Tlanguage processing. The T
constructivisig”contend that the comprehension-memory system does not \
process e input sentence in its entirety; but, rather, selectively processes
the input,/using information selected from the input sentence and stored
knowledge about the world to generate a semantic interpretation based upon

_theinput datain the text (Frgderiksen, 1975b).

The definition of infe¥ence used in this study was relatively unrestricted in
order "that it might reflect the pervasive role of inference in language
processing. As stated by Frederiksen (1977b), "‘Inferente occurs whenever a
person operates on semantic information, i.e., on concepts, propositional
structures, or .components of propositions, to generate new semantic
information, i.e., new concepts of propositional structures. Any semantic
knowledge which is so generated is inferred” (p. 7). Thus, any information
generated by the reader that was not explicitly stated in the text was classified
-as aninference. ,

The purposes of this study were to find out how much explicitly stated
information subjects remembered from reading a passage, how much inferred
information they generated during that process, how many total units .of
information were recalled, and the relative proportion of inferred information
to total information in their recalls. Furthermore, the study was designed to
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‘ see if there was a ditference between the groups of gdod and poor readers in
regard to these factors. Finally, the inferred information was analyzed by type
of inference and class of inferentjal operation employed in generating the
interence 'to discover how many inferences of each class and type were
generated by each subjéct individually and by each group of good and poor
readers and further to see if there was a difference in the proportionate use of

- the exght classes of inferential operations’employed by the two groups..

Method

Subjects” . . . : ,

The subjects for this investigation were 36 third grade children from the
Sunnyside School District in Tucson, Arizona. Eighteen of the students were
classified as good readers, while the other eighteen were termed poor
readers. The assignment of students to these categories involved two criteria:
teacher judgment and Total Reading Scores on the Stanford Reading
Achievement Test.

Procedure

The students were asked to read a 153 word non-narrative, informational
passage. They were told that after the reading they would be asked 1o tell
everything they could remember about the selection. Between the reading and
the retelling of the target passage, they were asked to read orally a short
narrative selection which was 1o serve as a buffer to short term memory.

The entire session, in which the child read the target passagée and the buifer
passage orally and retold what he remembered in a free recall followed by a
probed recall, was tape recorded. The semantic and logical network of each
recall was then compared item-by-itern to the message base of the origigal
passage. Using the semantic and logical network of the passage as a scoring
key, every item that appeared in the semantic and logical network of the recall .
was given one point, with each concept and each relation scored as a -
separate item. The score obtained by summing the above items represented
the amount of explicit or reproduced information in the recall.

nalysis

" The items of information appearing in the text base of the recc.i which were
not in the message base of the passage could then pe counted and classified
according to Frederiksen's (1 977a) Taxonomy of Text-Based Inferences. Each’
inference was first analyzed by comparing the inferred proposition to the
original proposition. This comparison permitted its classification according to
one of the twenty-six inference types and consequently into one of the eight
classes of inferential operations. | ‘

A check of interrater agreement on the scoring of the recalls in terms of
amount of explicit and inferred information revealed a relatively high
percentage of agreement between SCOrers (.903). However, the system of
classifying inferences appears to be capable of yielding data of only moderate
stability at this point with \ne raters agreeing on 824 of the .inferences
classified. o ' g

Results

4. Good readers recalled significantly more units of explicit information,
t(34) = 5.84, p<.01, generated more units of inferred information, t (34) =
2 87.p< 01, and had longer total recalls, K34) = 474p<.01. (See Table 1)
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Mean number of explicit, inferred, and total
items of information in the recalls ot good and poor readers

"

Types of Information M . SD

Explicit ltems ,
Good 91.89 25.46
Poor 4817 = 19.01

Inferred tems -
<Good 85.61 51.17
Poor 4478,  31.87

Total items .
Good 177.50 60.36
Poor 92.94 45.61°

2. Within each group and for each type of informaticn (explicit, inferred,
and total), there was a wide range between the subject with the highest
. number of units recalled and the one with the lowest. _ '
, 3. There was considerable overiap in the scores, with some of the poor
readers recalling more units of information than some of the good readers.

4. in both groups there were individyal subjects who had high explicit
scores but low inferred scores. The reverse situation also occurred, but less
frequently. ' : N

5. The individual who had the highest explicit récall score remembered .
only half of the total possible concepts and relations in the passage. :

6. There was no significant difference in the proportion of inferred
information to total information in the recalis of good readers compared to -
poor readers. S o '

7 Good readers made significantly more causal and conditional
"inferences, both of which involved dependency operations, ¢ (34) = 3.66,p<
.01, (see Table 2). ‘

- 8. Poor readers made significantly more superordinate inferenceé in
. which a more general concept was substituted for a specific one. These
overgeneralizations invbived,macrostructure operations, 't (34) = -3.45,p<

.01 ‘@\r : :

9. There was no significant difierence in the proportion of inferences in
the othar six classes of operations included in the Taxonomy of Text-Based
Inferences. ‘ '

1 "Conclusions and Discussion
Based upon the findings regarding amount and type of explicit, inferred, and
total information in the recalls, it was possible to conclude that:

1. Both good and poor readers engage in some constructive or
inferential processing duririg reading and recall, with nearly. haif of the
information in the retelling being inferred. g

These data support the constructivist view ot comprehension which holds
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that the reader selectively processes the input data, using information from

the text in association with his/her own background of knowledge to construct’
a meaningful interpretation ot the materjal. Begause of this interaction of
previous knowledge with the new information, it was net surprising that as.the

recall of explicit units increased, sO did the generation of inferred units. *

As Anderson. Reynolds, Schallert, & Goeétz (1976) pointed out, in terms of
schema theory, the main determinant of the knowledge that an individual is
abie to acquire from reading I1s the knowledge that he/she brings to the task: If
a poor or inexperignced reader does not possess the relevant schema or does
not know how ta bring this schema to bear upon the task, he/she will be unable
to comprehend the material.

Table 2 ‘

) Mean proportion of inferences in each class
of inferential operations ih the recalls of good and poor readers

Class of Inferential Operation Mean Proportion
PR 1
Class| Lexical
Good .0200
Poor * .0194 -

.Class |l Identifying
Good 2161
Poor .2088

Class !l .
Good : 1068
Poor P .1080

Class IV ‘ . .
Good 2011
Poor .1961

Class V Macrostructure
Good .0436
Poor ’ .87

Clasé VI Algebraic :
Good ) 1918
Poor - 1732

Class VIl Dependency
Good : ., .1815
Poor 0746

Class VIl Truth-Value ) ,
Good , .0391
Poor .0329




2. Comprehension is abstractive as well as‘constm_ctive,'with the,
readers choosing to retell what they consider to be theyost relevant units
from the téxt . .

Even the subject who had the highest explicit recall score remembered only
half of the total possibie concepts and relations in the passage. This provides’
turther evidence for the selective nature of comprehension and fecall. In
terms of the constructivist théory of comprehension, it seems that the reader
selects from the input data those propositions which heishe considers
relevant 1in terms of his/fher own schematic expectations and background of
knowtedge. :

3. The comprehension process appears to be essentially the same for
both good and poor readers. Both good and poor readers engage in a
substantial amount of inferential processing, ditfering primarily in terms of the
good readers’ superior ability to deal with interpropositicnal relationships.

The finding of this study that good.readers made signiticantly morg causal
and conditional inferences provides evidence of their superici dbility to use
schematic expectations of relationships (o Infer unspeciiied information. Like
the truly-fluent adult readers in Marshat!'s (1977) study, the good tnird grade
readers were able to infer unspecified relational information. Marshall
conciuded that this awareness of the importance of interpropositional
relationships and the use of these relationships to organize their recalls is
indicative of the fluent readers’ ability torecreate the author's schema.

In summary, it 1s obvious that an extensive amount of inferential processing
occurs during the processing of even “simple'’ stories, such as the one used
in this study. Furthermore, all readers can and do engage in inferential
processing during reading and recall, as inferencing is a requisite and integral
part of all language comprehension. Good readers generate more inferred
information but also recall more explicitly stated information; thus, the
proportion of inferred information to tota information is almost the same in the
recalls of good and poor readers. Good readers generate more causal and
conditional Inferences between propositions which adds to the coherency and
cohesiveness of their recalls, while poor readers tend to substitute more
general concepts for the specific terms used in the passage, resulting in
recalls which lack the accuracy and speciticity of the recalls of good readers. '
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Comprehensmn profiles of good and poor readers
across materials of increasing difficulty

The abiny of good and poor readers to _adjust their strategies to
.accommodate increasingly difticult material  was investigated in this
exploratory study A strategy was defined as a purposeful means of
comprehending an author’'s message. Information processing research by
Goodman (1969), Smith (1973), and Newell and Simon (1972) lead to a view of
Ihe reader as an active information processor whose interest in compre-
hending the author's message causes him to apply reading strategies. The
ease with which the reader comprehends may be understood in terms of the
adequacy of his strategie's and the problems set forth in the text. It was
expected that good readers given material of varying difficulty, would use
“strategies more frequently with fhe most difficult material. Research -on the
differences between good and poor comprehenders (Smith, 1967, Golinkoff,
1975-1976) indicates good readers- are more adaptjve and flexible in their
patterns of reading than poor readers. Olshavsky (1976-1977) found that good
readers apply strategies more frequently than poor readers. Therefore, the
hypotheses for the study predicted that only the good readers would adjust
their use of strategies according to the difficulty of the materiai.

H, The frequency of strategy usage by good readers will increase as the
materal becomes more difficult.

H. There will be no difference In the frequency of strategy usage across
the material by poor readers. -

Method

Design

The study utilized a 2x4 analysis of variance with repeated mesures. The
first variable was reading proficiency with two levels, good and poor; the
second vanable was material difficulty with four levels.

Subjects

Twelve eleventh grade students, six good readers and six poor readers were
randomly selected from two English classés at a high school in a small,
midwestern city., Reading ability was determined by scores on the
comprehension subtests of the Stanford Diagnostic Reading Test, Level IH
Good readers were defined as those who scored at stanines 8-9; poor readers
scored at stanirnes 3-4.

Materials » .

Each student read the same material, excerpts from four short storiezﬁ, The
stories were selected according to readability (levels 7-8, 9-10, 11-12, and
13-15 according to the Dale Chall 1948 readabiiity formula), length
(approximately 500 wortds), and writing style (abstract as rated by five out of.

six raters). .
C R
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Data Collection ‘ e 2R
£ach studen! was Instructed to read silently and pause afygr each
independent clause (marked by a red dot) to talk about what happened in the

story and about what s/he was doing and thinking as s/he read. Next sihe was given
a practice $ession to familiarize him/her with-the procedure and tape recording.
The session continued until the researcher decided the student was talking
freely. Finally, the student was given each story in rotated order and was told
1o read each and follow the reading-varbalizing procedure s/he had practiced.
The student was not prompted by the researcher as s/he read.

Data Analysis .

Malching protocols and clauses. The students’ recorded verbalizations
were transcribed. and ‘the transcriptions were matched with the
corresponding clause In the story. An example follows:

-~ . ’ .

Clause He makes no sound atail
Protocol. The boy's unconsolous

identifying and categorizing strategies. Each protocol, the transcribed
record of a student's verbalizations about his/her ongoing behavior, was analyzed
1o nfer reading strategies. Newell and Simon state,. . . if the subject employs

Q

‘definite processes. . . . there may occur enough repetitions of essentially the

same situation to allow us to induce what the processes are and to have some
faith 1n the reality’” (1972, p. 191). The process of categorizing students’
protocols invnived three steps. First, the researcher compared each response

. with the text and recorded a description of the student's protocol. Second, the

researcher decided whether the protocol fit the definition of a strategy. Third,
each strategy was given a descriptive name if it occurred at least four times.
The protocol presented in the example above was categorized as a strategy
because It represented a way. of dealing with the author’'s message. The
strategy was termed inference because the student added an interpretation of
the clause. A second scorer classified the protocols of two randomly selected
students with 95% agreement. ‘

Testing the hypotheses. Analysis of variance with repeated measures was
used to test the frequency of strategy usage across the four stories.

Determing accuracy of paraphrases. The protocols which .were para-
phrases of the clause were scored as accurate if they preserved the author’s
meaning o: inaccurate if they distorted the author's message.

Results

Reading Strategies _ .

The eleven reading strategies which were identified are listed in order of fre-
quency and defined: (1) inference’ (125 occurrences) is an addition of an
interpretation or suggestion to the information in the story; (2) hypothesis
(63 occurrences) is a prediction of the meaning; (3) stated failure to
understand a word (54 occurtences) is an identification of the problem of
inability to understdnd a word; (4) synonym substitution (48 occurrences) is
use of a synonym in place of a word in the text during the protocol; (5) personal
identification (42 occurrences) is drawing personal associations in
comparison to information in the text; (6) re-reading (22 occurrences) is a
statement that the clause was read twice; (7) addition of information (22
occurrences) is addition of factual information to the information contained in
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the clause. {8) skip @ word (14 occurrences) Is a statement that a word was
skipped. (9) srated failure to understand a clause (15 occurrences) is an -
dentification of inability to comprehend the meaning of a clause: (10) picture
story (b occurrences) 15 d statement of a visual image of the story, (1)
conclusion (4 occurrences)is a statement which summarizes the story. -
Tests ot Hypotheses 7

Analvsis of variance based on all strategies found no significant difference-
for the first vanable, reading proficiency, F(1,10) = 2.05,p >.05. The second
varnable, difficulty of maternal was significant, f(3,30) = 3.71p< 05 The
nteraction effect’ was not significarg. F(3,.30) = 94p .05 The results of
this analysis fail to support the first hypothesis but .3 support the second
nypothesis. The total number of strategies used by both good and poor
readers decreased (153, 147, 81, 82 respectively) as the stories increased
nafficuity '

Comprehension of the Stores

As a check on the effect of the material difficulty variable, an analysis of
vanance was performed on the overall number of accurate and inaccurate
paraphrases by good and poor readers for each story. The test revealed that
as the difficulty of the stories increased, the number (23, 18, 35, 62) of
inaccurate paraphrases increased, F(3.30) = 5.5/ <.001, and the number
(325, 185 133. 120) of accurate paraphrases decreased., F(3,30) = 28,p<.001.
tin neither analysis was‘the interaction effect significant. .

Discussion

" The find\ng that both good and poor readers used the eleyen strategies less
Jfrequently 3¢ the stories became more difficult may indicate they judged their .-
matenial early in their reading and ‘gave up’ trying to ungerstand the more-
ditficult selections. In previous research, it was found tRat good readers used | -
strategies more frequently than poor readers. For this reason, it is assumed
that the difficulty of the material rather than the procedure caus€d these
subjects to have similar profiles of strategy usage. The protocol technique,
though possibly causing some interference with the reading process$, has
been used widely in cognitive psychology research because it reveals process
and has provided valuable information about reading. Further research should
investigate whether the process of applyir ) strategies is a necessary part of
comprehension. if strategies are essential, teaching readers to apply them
would bé one means of helping them cope with the difficult material they
encounter in high school and college reading. \
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The relationship betweer reading ability .
and semantic verification tasks '
2

Recently, v iters in psycholinguistics and computer simulation of human
thought proce have addressed themselves to the processes involved in,
understanding wriften discourse. These efforts are particularly apparentin the
area of semantic information processing, one means by which readers gain
information from written discourse. The present study was concerned with the
factors outlined by semantic processing research which may affect the
reading comprehension abilit.es o good and poor aduit readers. -

The terminology for defining semantic processing in this study was derived
fram proposals of linguists that the universal basiséor semantic memory is not
the surface structure of a sentence, despitg its eff
df comprehending discourse, but rather the deep structure or conceptual
organization of the discourse. Fillmore (1968) proposed case grammar as a

means of describing deep structure. i this framework the verb serves asthe -

focus of athought unit and other concepts within written discourse are related
to the verb. :

Paralleling the work of Fillmore, other researchers attempted to create
computer simulated programs that would meaningfully-process and respond

to human discourse. Frijda (1972) and MinsKy (1968) outlined the development K

of artificial intefligence programming, proposing that schemata for memory
structufe are similar to the processing strategies of the computer when it
responds ‘‘inteliigently’’ to human discourse.

The research of linguists and computgr scientists converged in Quillian’s
(1968) proposal foFa hierarchically structured semantic network. This network
posited by Quillian served as the basis for describ\ing semantic memory
processes for human and artificial intelligence. The hierarchical rature of
such a network was experimentally verified by Collins and Quiitian (1969) when
they deonstrated that the time required to recognize a superordinate of a,
given noun was a function of the hierarchicai ‘‘distance’’ between the stimulus
word and the superordinate. Furthermore, they found that _attribufes
specifically related to a target noun were more rapidly accessed than were
attributes related to nouns superordinate to the target noun in a semantic.

ierarchy. Additional support for a schematic relationship was developed by:
Rumelhart, Lindsay and Norman (1972), Meyer (1970), and Collins and Quilikan
(1970). )

Within this same period, a considerable body of experimental evidernce was
"gathered in support of these hierarchical, constructive theories of human
memory. Several studies supported the notion that memory consists of
organized relations (Battig & Montague, 1969; Grober & Loftus, 1974; Loftus,
1973; Meyer, 1970; Rosch, 1973, 1975). Other studies demonstrated that

* The research reported here is based on the tirst‘ awthor's doctoral thesis completed at the
University of Minnesota, Minneapolis, Minnesota, 1977. t
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" encoding and processing strategies.
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. presented following the paragraph and required a true or false response. The

- category-prototype lists of Rosch (1975).

-e.g., "The model wore the skinny suit.”

concepts are the basis of memory (Bransford, Barclay & Franks, 1972;
Bransford & Franks. 1971): ) :

Freedman and Loftus (1971). Loftus and Grober (1973), and Schaeffer,
Lewis and Van de Car (1971) determined the deveiopmental nature of
semantic schemata. This finding was important to the present study because it
suggests the possibility that one of the differences between good ﬁ\d-poor
adult readers may result from developmental differences in their s m%}tic

The goa! of the present study was to integrate two paradigms in a single
experiment;"to combine some traditional reading measures with some novel
semantic processing measures in an effort to determine whetheror not either
set of measures (or some unigue combination of measures from either or. both
sets) would differentiate good from poor readers. ’ © g

In order to determine the nature and degree of these relations groups of
good and poor readers were established witn tasks similar to those described
in semantic processing research. Four item types, presented as true-false
questions, were posed following the reading of a brief paragraph. The item
types included: integration of information from ‘sentences within the
paragraph; recognition of the supérordinate for a noun, neither of which was in
the paragraph (unprimed relationship); recagnition of a superordinate for a
noun tncluded in the paragraph (primed relaticnship); and recoghition of a
sentence from the paragraph (verbatim recognition).

v

Method-

Subjects

Sixty community college ngdents from a two-year suburban Minneapolis )
college served as the subjec(s for the study. All students enrolled in reading )
and study skills classes were given the McGraw-Hill Basic Skills System
Reading Test, Form B (Raygor, 1970). A random sample p_g 30 students
achieving a total percentile score of 73 or above (good readers) and 30
students achieving a total percentile score of 27 or below (poor readers) on
two-year college norms were selected for inclusion in the study. oo

’ }

Matenals * . o : i

A measure to determine l&vels of information processing consisted of thirty
experimenter-constructed paragraphs. They were constructed from the

For each prototype a three-sentence paragraph was cOnstructem
sentence presented the protptype plus a descriptor, e.g., ''The suit was
denm ' A second sentence—‘gresented the prototype in relation o another
noun, e.g., ' The model wore the suit.”" in half of these sentences the prototype
appeared as the subject; in half’the grototype appeared in the predicate:-A
third sentence consisted of the related noun plus a descriptor for that noun,
e.g., 'The model was skinny.” All sentences were in the -active voice. The
order of the sentences within each paragraph was randomized. v

For each paragraph four test items were constructed. Each was a sentence :

first sentence, based on the work of Bransford and Franks (1971), consisted of
the subject and the related noun plus one of-the-two descriptors. The subject
descriptor was used half the time, e.g., "“The skinny mode!| wore the, suit;”’ the
predicate descriptor the other half, e.g., “The model wore the denim suit.”’ In
the case of false items (10 of 30) the descriptor preceded the incorrect noun, ¥ 4
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The unprimed relationship item, baséd on the research of QOllins and
Quihan (1969) and Conrad (1972) consisted of a categdty-prototype
statement that » »the category and prototype were not mentioned in the
pa(ag(aph I the case of a true item the prototype and category matched,
&g “Anappieisa fruit” In the case of a false item, prototyoe and category
did not match. e.g. "An apple is a vehicle ' For both true and false items the
category and prototype were other than those serving as the basis for the
paragraph ' :

A trird test sentence expanded Rosch's (1975) use of the prime in that the
category-prototype statement included the prototype discussed in the
paragraph, e g, A suitis clothing.” For false items (10 of 30) the category
was one ol the other nine indicated by Rosch, €.g., A suit is a vegetable.”

The fourth test sentence was a verbatim recognition sentence. Ten of each
ot the three sentence types were selected. For true items the sentence
consisted of a verpatim statement from’the paragraph, e.g., ""The suit was
dernim " For false items the descriptor, was changed for a noun ¢ escriptof
sentence. and for the noun-direct object sentences a descriptor was placed
before the incorrect noun, e.g.. 'The suitwas skinny."

Order of paragraph presentation ang item types within paragraphs was
: f’andomly‘presemed to paired good-and poor readers.

Procedures

An individual student, seated before a rear-screen viewer was, shown the
short three-sentence paragraph.-When the student felt he/she understood the
content of the paragraph, he/she presseda single button causing the screen to
go blank. Four items, representing the four semantic verification tasks, were
then présented one at a 'tme. To each the student responded ‘“true’’ of
“talse'" and simultaneously pressed the button. Students were then asked to
indicate their confidence of response on a scale of 5 (high) to 1 (low). After the
four item responses afother paragraph was presented until thirty paragraphs
and item sets had been presented. For both paragraphs and items
presentation of the slide activated a timer that was stopped by the student’s
press of the button. The examiner recorded the paragraph or item reading time
- after each slide as well as "'true’" or "faise’. response and confidence rating”
for the individual items.

Design:

For purposes of analysis, the data were organized according.to different
tayouts appropriate for the several analytical procedures used. Multivariate
and univariate analysis of covariance and analysis of variance for main,
interaction and simple etlfects as well as t tests of group means were
computed. These analyses are reported in detail by Hanson (1977). For this
prasentation only a subset of the results are included. . -

The dependent variables considered in this study were rumber of correct
~ responses on the semantic verificatiog instrument, confidence for correctness
- of responses, and latency of correct r sponses covaried by paragraph reading
“ time on the semantic verification task. '

Analyses for the dependent variables included the following: ranking andt
tests for mean correcteess and mean contidence on the semantic verification
tasks, analysis of variance on correctness of response for item type by true-
faise by ability; and for latency of response, multivariate, and univariate
analysgs of covariance utilizing paragraph reading time on the semantic
verification tasks as the covariate. .




1]

.
As the semantic verification instrument was experimenter-constructed,
nstrument characteristics were determined, including an application of the
Kuder-Richardson for eactr of the four 30-point scales fepresenting an item
type as well as for the total 120 item test. The analysis indicated that the range
of item dificuity was from .857 to .987; the reliability of subtest scores ranged
from 655 10.429 and the overall text exhibited a reliability coefficient of .813.
Since the students were able to control viewing time for both the paragraph
and.the four item types -that followed, and since items for the semantic
verification task were drawn from high” ‘‘goodness of example’ category-
prototype relationships identified by Rosch (1975) and the Sentence and
paragraph structure highly restricted, it was expected that verification ot the
truth or falsity of an item would not be difficult. In order to determine if this
. were the case, two analyses of the data were initiated: the first consisted of
calculating mean number correct, standard deviations, ranks, and t tests
between ability groups for mean number correct for the eight treatment
conditions. the second analysis consisted of computing percentage of correct
answers to true and faise item types for each treatment condition. This was
done as there was a possibility of 20 correct true responses but only 10/
correct false respdnses. These converted scores made possible calculation of
.analysis of variance to ¢etermine if interaction existed among item type, true-
false conditions, and reading ability. - '

Resutts

The first analysis, comparison of means, standard deviations, rankings, and
t values for géod and poor readers’ correct true, correct false, and total
correct responses indicated that good readers correctly answered
significantly more items, t(58) = 3.94. p < .001, despite all subjects’ ability to
control both the paragraph and item viewing time. Total means were 113.93
and 108.47 for the two groups. Furthermore, examination of raw scores
revealed that good-readers had a higher mean number of correct responses
under all eight treatment conditions. _ , .

For true items good readers had significantly more correct items for three
item types. integration, t(58) = 2.89, p < .005, primed category-prototype,
t(58) = 3.02. p <.004, and verbatim recognition, #(58) = 3.68,p = .001, items
that required reading, or were at least influenced by the reading situation. The
means for the three item types were 26.77, 24 67: 29.47, 28.53; and 27.93,
25.80, respectively. - _

Only one item type, verbatim recognition, favored good readers, H58) =
2 45, p < .017, when the dependent measure was correct identification of false
items. The means were 8.57 and 7.57. The lack of discrimination from the false
“ltems may have been a resuit of the nonsensical nature of some of them; that
1S, some of the items were SO absurd that most subjects could reject them on
the basis of logic rather than the passage in which they were embedded.

Ranking of true, false, and item type totals revealed that both good and poof
readers portrayed identical rankings within item types. Correct items were
rank-ordered for both groups from most correct to least correct as follows:”
unprimed category-prototype relationships, prime category-prototype
relatianships, verbatim recognition, and integration.

! To consider how item responses varied in terms of the ability groups, true as
compared to false items, and item types, and to determine if interaction
between these factors exisggd, analysis of variance was carried out on

. percentage conversions of tfe raw scores. One between factor, ability, and
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two within factors, true versus false, and the four item types were considered.

Results indicated that while all three main effects achieved significance at
the 01 level there were also two mteractions that were notable: ability by item
type. 13,14/ 713849, p < 01, and true-false by item type, F(3,174) = 27.92,p
< 01 The trst interaction demonstrated that white reading-required item
types were more difficult than non-reading-required item types for both ability
groups. they were a great deal more difficult for poor readers. However, the
second interaction between true-faise conditions and item type complicated
the interpretation of the mam effects previously indicated in that most of the
vanation in these two factors stemmed from two extremely depressed cell
means faise verbatim recognition and false integration items. '

Tne percentage of errors for totaled item types was 5.05% for good readers
and 9 16, for poor readers. Some subjects made no errors on certain item
types resulting in insufficient data on which to make judgements regarding ’
incorrect responses. The attention to correctness through trials, and request
for confidence rating of résponses seemed to have effectively encouraged
subjects to concentrate on correctness. For these reasons analysis of
confidence ratings and latencies focused on correct items only.

Despite the ability of subjects to control the length of time they had to view
tne paragraphs and the items, ditferences in response correctness were noted
on particular items. in order to determine if these differences might be a resuit
of overreaction or a thoughtiess response, subjects were asked to indicate
how confident they were of their correctness.
~ For both good and poor readers there was a high degree of confidence for
their correct responses, all confidence means being at 4.61 or above. Ranking
the mean true and mean false confidence indicated that for both good and
poor readers the order of highest to lowest confidence was identical to that for

" greatesttoleastincorrectness of response. v '

To determine differences in- processing, mean latencies for the eight
treatment conditions for each ability group were calculated and, as would be
expected, good readers responded more rapidly in completing the reading of
the paragraphs and in correctly verifying items under the eight treatment
conditions. :

Taattenuate reading speed as a confounding variable in the consideration
of the data, subjects’ response times to the items were covaried by paragraph
reading time and the resulting times considered by multivariate analysis of
covariance which simultaneously compared all four response times of good
and poor readers to determine if differences did exist between the two groups

~for the adjusted latency measure. - :
" The adjusted means resulting from the multivariate analysis of covariance,
_reflect latencies that significantly favor good readers for both true, F(4.54) =
410, p < .006, and false, F(4.54) = 4.80, p <.002, items. Not only were good ‘
readers faster than poor readers in their overall processing speed, but they
also appeared to be fasterin the completion of semantic verification tasks.

A second univariate analysis of covariance of latencies compared good and
pogqr readers on each of the eight treatment conditions (four item types, true-
false). Good readers responded more rapidly to semantic verification tasks in
seven of the eight treatment combinations of levels: the gne exception was
false verbatim recogniton.

o

Conclusions’

As the attempt of this study was to examine rglationshipsbbetween two fields
of study whose common bases had not yet been established, limitations must
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be recognized in interpreting the results. Certain tentative ‘conclusions,
however, are warranted : L

Good adult readers do exceed poor adult readers in their ability to respond
correctly to semantic processing tasks that require gomprehension of written
discourse. It would appear that good readers readily integrate new learnings
acquired through reading into their conceptual framework while poor readers
deal with the reading task as a singuiar presentation of information unrelated
1o what they already know. .
~Interms of the item types themselves, true items favored good readers for
three of the four tasks, the exception being that of unprimed categorz/
prototype relationships. The differences that were found were not a fesult
confusion or lack of attention to the task. This was established by the few -
differences in confidence tor correct responses by item type.

Analyses of the latency.scores for correct responses utilizing paragraph

- reading time as a covariate indicated that good readers responded to both true
and false items more rapidly than poor readers. Additional analyses, again
using paragraph reading time as-a covariate, demonstrated that good readers
responded more rapidly in terms of semantic verification to seyen of the eight
item type true-false tasks. . ,

These findings demonstrated that there were statistically. significant
differences by good readers on a majority of the semantic verification tasks. It
would appear that the developmental differences in semantic processing
favoring good readers, established by ‘several writers, -have been

substantiated with adult subjects by the resulis of this study.

i
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~ Perceptual versus semantic information
processing in semantic category decisions.

Rosch (1975) has developed a paradigm for examining the use of advance
nformation In making semantic_category decisions. Two features of thisg
paradigm are worth discussing in detail. First, Rosch has developed a set of
norms. for “level-of-goodness’” for the semantic categories she uses. That is, '
each category is représented by exemplars which have been rated on the basis
of how well they fit the categories. For example, in the category ‘FRUIT’, sapple’

15 a high level-of-goodness exemplar while 'kumquat’ is a low level-of-goodness
exemplar. The level-of-goodness norms.Seem to be stable and reliable as
indicated both by Rosch's work ard that of Childrey and Kamil (1977).

Second, Rosch uses a decisior/task which incorporates advanced information,
known as “pnming’. The decision task is to make "same category” oOf
“different category’’ judgments for pairs of exemplars from the categories. On
half of the trials, advanced information is provided in the form of the name
of a category relevant to the word pair. On the remainder of the trials, no
priming information IS provided, in which case {he test pair is preceded by the .
word '‘BLANK' instead of a category name. Three types of word pairs are °
included. physically identical pairs, categorically identical pairs, and different
category pairs. Physically identical trials contain the same word, repeated, for
example, ‘Apple ** Apple’. Categoricaly identical pairs have two different words

_taken from the same category, for example, ‘Apple ** Orange’. Different pairs
have two different words taken from different categories, at the same af _ximate
level-of-goodness, for example, ‘Car ** Apple’. Subjects respond “‘same” to
both physically identical and categorically identical pairs by pressing one key and -
“different” to the different category pairs by pressing another key. The dependent
measure was reaction time (RT) to press the correct key. ‘ .

Rosch found that level-of-goodness was related to latency of decision for .
categorically identical pairs with high level-of-goodness producing faster RTs.
Priming also produced faster RTs for categorically identical pairs. However, :
when the pairs were physically identical, priming interacted with level-of-
goodness. These results have been replicated and extended by Hanson & ¢
Kamil (1977) . ’ :

. The explanation Rosch applied to these results was that subjects generated

! some ‘aspect of meaning” on primed trials. A semantic aspect of meaning
uniformly facilitated processing of primed categorically identical pairs as a
function of level of goodness. For physically identical pairs, the interaction
occurs because the perceptual aspect of meaning is more like good exemplars
(facilitating decisions) than poor exemplars (inhibiting decisions). ®

‘Hanson and Kamil (1977) attempted to replicate the Rosch study. They
found differences in processing of physically identical pairs, dependent on the
modality in’ which advanced information was presepted. In the original Rosch
study, primes were presented auditorily. When primes were presented
visually in the Hanson and Kamil study, the interaction for physically
identica}’ (Pl) pairs was not obtained. These results indicate that the facilitation
and inhibition of different level-of-goodness pairs involve the use of visual
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centers The Pl results can be understood as a visual biasing in favor of a
few, Mighly probabty visual stimul and against others.

Tris visual expectancy s distupted by the use of visual advanced information
N a way simtar 10 modahty specific interference (Brooks, 1967, 1968).
Processing the prme word visually prevents the use of those visual centers for
simultaneously preparing for a few. likely stimuli. Hence visual priming results
n no interaction for physically identical pairs. In either modality, the priming effect
, Lnaitered for semantic (categorncally \dentical) decisions. This indicates that:
these. semantic effects are “automatic” . In contrast, the perceptual effects
observed for pnysicaly identical pars are easily disrupted. This suggests that
the P1 effects result from perceptual strategies which subjects adopt to facilitate
processing (cf Hanson, Kamil & Snyder. 1978)

Method

Sixteen junior high school students participated in the study. Eight were
selected from remedial reading classes and eight were selected from non-
remedial Enghish classes. All students were paid for participation in the enroll-
ment Sixteen college students also participated. They received course credit.

Tne independent variables in the normal Rosch paradigm are. 1) Type of
mal (physically identical, categorically identical, or different); 2) Level-of-goodness
thigh. medium or low), and 3) Advanced information (primed or unprimed). In
this study modality of advanced information (visual or auditory) was aiso
manipulated Finally reading ability (college. good or poor) was another variable.
In all cases. the dependent variable is latency of decision. .

Exr.enimental sessions lasted about one hour. Each participant received 196
tnals. half pnmed and half “plank”, equally divided between “same’ and
“different” In the oresent study. stimuli were presented on a cathode ray tube

. display controlied by an ADS 1800E computer. Reaction times to make decisions’
were measured anu recorded automatically. '

-

Results

All data were subjected to repeated measures analyses of variance. Whgre
appropriate. guas E-ratios were constructed. In the interest of readability, the
precise F values have peen omitted. In all cases, < was 0.05 or smaller.

Figure 1 shows the results for college students, good junior high school
readers. and peor junior high school readers. College students show a level-of-
goodness effect in all conditions, Good readers show a level-of-goodness
effect in all conditions except in the physically identical trials with visual
primes Poor readers show no level-of-goodness effects in any conditions.

For the categorically identical trials, college students show priming advantages.
Good readers show priming advantage only when the priming information is
auditory Poor readers do not show any advantage of priming information.

For the physically identical trials, coliege students show an interaction between
priming and level-of-goodness for auditory information. Neither good nor poor
readers show the interaction effect. ’

Finally. college students are faster than junior high school students, and good
readers are faster than poor readers. '

Discussion

 These results reveal some interesting “developmental” trends over the range
of students tested. Examination of Figure 1 makes these trends most apparent.
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Figure 1. Reactiontimes as a function of type of trial,

modality of prime, level-of

-goodness of exemplar and reading lgvel
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Within the interpretive framework of semantic (automatic) and perceptual
(strategy) effects, college students and good readers show similarities for
semantic effects in both auditory’ and visual conditions. This suggests that

both of these groups have developed a well-organized ssemantic memory- .
" network which is reflected by level-of-goodness norms and decision latencies.

Of the two- rhodality conditions, however, the auditory condition is easier for
good readers and the results for this group match cojlege students more
closely. On physically identicai triais, the auditory condition shows good 1eaders
developing the necessary level-qi-goodnéss’ effect. However, they do not seem
to differentiate their perceotual strategy for primed and unprimed trials "to
yield the physically identical interaction. . ,

Poor readers show neither the perceptual nor -the semantic effects. Thus,
the major impiication of the present data is for a general trend in reading
development. First a stable semantic category structure is established. Then, by
college level, perceptual stratedies based on that structure are- developed. .
Junior high school students are still developing the category structure (in
terms ot level-of-gdodness) found in college students. The poor readers clearly
showed reaction times which were very slow compared to good readers.
They were slower still for visuat primes than for auditory primés. Good readers
are further along in reading develoment than are poor readers. Specifically,
good redders seem to be better than poor readers -at using advanced
information for facilitating semantic decisions and adopting perceptual strategies.

While the Rosch task used in this study doés nct involve the entire spectrum
of reading skills, it does jsolate and examine two skills important in reading: -
semantic and perceptual processing. Since poor readers 'have difficulty with
this relatively simple semantic task, it would be expected;that they would have
even more difficulty with.the more complex semantic demands .of. a reading
task. Similarly poor readers have more difficulty than good readers in the
perceptual aspects of this task though both groups are poorer than college
students. Because perceptual strategies .are based on a stable semantic
structure, it may be that junior high school *students need development of -

- their semantic structures and their consequent perceptual strategies. Additional
- work will be needed to determine 1) whether these findings are true when larger

units (than words) are used and 2) whether these differences found between
good and poor readers can be remediated by conventional methods.

References

Brooks. L. R’ The suppression of visualization by reading. Quarterly Journal of Experimental
Psychology, 1967. 19, 289-299.

Brooks. L. R. Spatial and verbal components of the act of recall. Canadian Journal of Psychology,
1968. 22, 349-368 ,

Childrey, J A. & Kamil. M. L. A preliminary examination of the relationship between category
structure and reading. Paper presented at the - annual meeting of the National Reading
Conterence,.New Orleans, December 1977,

Hanson. R. H. & Kamil, M L. Modality specific effects in semantic category matching. Paper
presented (o the Midwest Psychological Association, Chicago, May 1977.

Hanson, R H., Kamil, M. L. & Snyder, C. R. R. Attentional versus automatic processing in
semantic category decisions. Presented to the Midwestern Psychological Association, Chicago,
May 1978 . . '

Rosch.y E. Cognitive representations of semantic categories. Journal of Experimental Psychology:
General, 1975, 104, 192-233




/ | PRISGILLA A. DRUM

University of California, Santa Barbara

»

/\

L4 . X t

‘Prose recail responses and categories for scoring
Iy " : » -

The recall of what has been read contains responses. that closely
approximate the original and .responses that vary on some undefined
continuum of ditference from the original. Much of the experimental research
on reading comprehensron indicates that competent“readers recall the
substance of the passage, eg., the text base (Kintsch, .1975," 1976), the
. redundant information (Drum, 1974, 1976), the hierarchical structure (Meyer &
McConkie, 1973; Fulby 1975), and the story structure (Thorndyke, 197“7)
These studies used various analysis systems for determining the’ structure of
the passages; the systems then become templates fqr scoring the recall
responses since' the major -interest or outcome was to determine the
correspondence between the passages ang the f‘écan o

However, the constructive view of memory (Bransford & Frariks, 1973)
postulates an integration of fragments within a text with a planfor what fmust
have occurred based on generalized knowledge of the word. Interference can

come from inadequate.or inappropriately used knowledge or from selecting m

nonessential text fragments. Deviations from the text do occur even with
college undergraduates, the typical subjec} for these studies. Recall for ““The
War of the Ghosts' (Bartlett, 1932) and for the biblical story ‘‘JoSeph and His
Brothers'* (Kintsch, 1976) include comtent additions, which were explained as
prefamiliarity with the ‘‘Joseph’ story or as fitting the '‘Ghost’" informatign

into expectations by the réader for a cultural norm. These text deviations ahd -

some. of the gene'ated fesponses. in the Cofer (1973) study seemed
reminiscent of the classroom recall of young children after reading a story.
Text recall is not just the reader's creation, but an adaptation of the

information in the text to’ his Qwn prior Tnemorral structure for similar -

information. Responses are’ interactions between what -was: known before
reading and what the text said.

A purpose for this study is to describe the.difference response. The frrst step .

is to ana/Lyze text from different responses. To do so, th& original passages are
analyzed into a hierarchy of propositions using procedures similar to Kintsch's
(1975) for derrvrng the text base. This consists of ‘‘a structured list of
propositions.” A proposition consists of a predicate with one or more
arguments; arguments are concepts or propositions themselves'. (Kintsch,
1977): The attempt is to delineate the meaning relationships of the text which
can be realized with different function words and different orderings — i.e.,
active to passive alterations, or progressive to active changes. The Imear
ordering of propositions in a hierarchy established by argument repetition
describes a structure of the passage, which is used as a template in scoring
textual responses that adhere to the meaning but deviate somewhat in
syntactic and function word expression.

The protocols are also analyzed into propositions where possuble There are

often parenthetical remarks and incipient phrases which cannot constitute a
proposition and, therefore, a word count rather than. a proposition count is'
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used. Also, since the Ms do not have time for editing and revision, their
hierarchical structures are bt described. :

Four ordinal categories have been developed to encode responses on a
continuum from text specific {g text external. The categories are global in that
each contains subcategories with obvious explanatory. power which are’
summed torether. The categories are: 1) Text specific responses — The units
scared as text.specific must correspond with the ‘text propositions
unambiguously. They are restafements of text propositions, including
acceptable syntactic paraphrase, synonymy of elements with the same .
conceptual referent, and substitutions of pronouns appropriately referénced
elsewhere. 2) Text entdiled responses — The units scored as text -entailed
%clude text specific elements put together in new ways and additions of
information that are semantically .entailed by the.text and <are correct
agcording to a content expert. 3) Text evoked responses — The units scored
as text evoked also include elements of the text, but they are either.
inappropriate recombinations; additions of information external to text
glements, or general statements that do not convey any specific information. .
#) Text external responses — The units scored as text external either have no
/relationship to the text, such as storytelling conventions, self-report
comments, or repetitions of previously recalled statements. ~ B

Theé four categories and the procedures for scoring are described in more

- detail in Drum and Lantaff (1977).

-

Method

Sixteen eighth grade pupils, half of them able readers and half below
average in reading ability, read four passages. Ability was determined by .
scores at the 90th percentile or above or below the 50th percentile on the SRA,
Form'E, reading comprehension section. The subjects also represented equal
numbers Of boys and girls. After reading a passage, each student was asked to
orally recall the information. A day later, delayed recall for two-passages was
taken: a week later, the remaining two. The cue for delayed recall was the.one-
word title provided with each’passage. All oral responses were taped. Each
subject knew in advance that he would be asked for recall of the information
by title both immediately after reading and either a day or week later. They
were also told to read as if they were reading a school assignment. Nobody
was apparently attempting to rote memorize the material. The .recorded
reading times averaged 86 seconds, too brief for attempted memorization of
‘the passages. : : . .

The four passages (252-275 words\ were selected from science and social
studies texts. The Fry readability levels for the passages were from 7.4 10 8.0,
The passages were analyzed into propositional hierarchies — four to seven .
levels in the hierarchies and 123 to 147 propositions. .

The design-was a repeated measures, mixed factorial with ability and sex
between subject variables and type of passage, passage and amount of delay -
within subject treatment factors.

The immediate and delayed recall responses were analyzed intd
propositions, with function words counted as they appeared ino the
propositions. Every propositional unit was then given one of the four category
-designations. Each recall response was scored by three people. There was
substantial agreement among scorers, approximately .80; above .95 for text
and external and .60 to .70 for entailed and evoked. Any disagreement about a
unit was reanalyzed until an agreement could be reached. Then the words per
category per passage became the scores for further analysis.

-
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passage; by particular passage withifi type, and by }s@ount of delay were
tested using analysis of variance procedures. e . )
4

Table 1.

“ 5y . -

. \
Means and Standard Deviations by Ability for Protocol Categories

Al

. <At Immediate Recall . -

Total = Text Entalled Evoked 'Ex_ternal
M_SD. M SO M SO M SO M SD (N)
Ability: " o "
High 141 50 50‘~26 49 20 18 15 23 14 (3Q)

low 87 37 17 15 26 11 26 17 ‘18 11 (32)-

‘ B

At Delayed Recail

High 115 43 34 19 45 2i 17 10 19-12 (32)
“low 69 33 8 6:2 18 22 13 ‘13 8 (32)

Results & Discussion

’

The major cﬁtegory means indicaté that able readers remember more text
responses at both imniedidte and delayed recall, F (1, 12) ='9.8, 12.2,p <.01,
and more entailedxesponses at immediate recall, F (1, 12) = 7.5, p < .05.
Less .able readers have more evoked responses, particularly for science
‘passages, at immediate recall test point! Delayed recall has on the average
fewer propositions stated, but what is retained is generally sjmilar to
immediate  recall. The proportionate stability of. entailed and evoked
responses from immediate to delayed recall as compared with the decrease in
textual recall indicates that reconstructed responses are more likely to be
remembered over time.. - ) . .

The ability by type of passage interaction for evoked responses, F (1, 12) =

4.9,p<.05, for immediate recall is due.to an increase in general responses by ,

less able readers for the science passages, scienae mean ot 28 versus social
studies mean of 23, while able readers have fewer evoked- responses for

science (mean of 16) than for social studies (mean of 20). Less able readers .

are less likely to make delayed entailed responses-for science passages (a

mean of 13) than for social studies (a mean of 38), F (1,12) = 17.6,p < .01, -
Able readers dé not differ. The only other interaction for ability is less able-

readers make fewer external comments for the two passages “‘Engine’’ and
‘““Women;"' they also have fewer text and entailed. remarks and more evoked
for these passages. However, able readers also fmake fewer text and more
. evoked for the same two passages, but they also increase their external

Jou.
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comments, F (1, 12) = 11.9, p <-01. Able readers may be simply inclined to
* .make more statements. It they do not remember much: of the passage, they
are likely to make'more comments about their poor performance. be
+ Science passagigs were more difficult for these childrén at both test points,
less text responses for &ll readers, F (1, 12),= 7.0, 17.3, p < .01. Though
readability was approximately the same for aIPfour passages,’reading-and life

experience with methods for conserving heat in buildings and for the way -

gears work in operating machirfery is likely to be less for eighth graders than
descriptions of the household work of women in the frontier or the problems of
an explorgr in the new world. The science passages are technical, prowiding *
informati®n about inanimate things. The social studies passages are about
people. Human actions and reactions are familiar events’ and readers can use
their prier knowledge about people to structure the informatiorr and thereby
remember it. ' ' B
_ The results for “"Engine’’ exemplify the possible effects, of‘experience an.
iearning from reading. More boys and girls may have tinkered with gears, not
an innate predisposition but a cuitural phenomenon. Though not significant,
.girls of both ability groups generally have more text specific and less evoked
responses. For "'Engine’’ this pattern is reversed. Text entailed responses are
identical for able regders generally, while low girls have more of such
vesponses than low Boys. For “Engine'’ again the pattern is somewhat
reversed; boys of both ability groups generally out-perform the girls in the
respective groups. In delayed recall the major change is more entailed
responses bykable boys versus able girls, a :switch from their general
performan . . . - o, .
' “Engine’" is the most techriical article. it requires more prior experience to
comprehend, There are phrases {vith two underlying meanings:_for example,
: the crankshaft gear can mean it is a gear or it has a gear. General reading
abilit, ig the most potent*factor in learning from text, but ‘experience also
makes a contribution; at Ieastjfexperience is inferred to be the source for the
differences in girls’ high ~pertormance generally _and relatively low
performance on "‘Engine.” : _ .

Explorations into the interactions between experience and the content of
material are indicated. Blocking by prior knowledge. of the content as well as
by reading ability and examining both the text and the difference responses
may aid in determining the components  of learning from lext and the
processes involved in reading comprehension. . .

The categorical analysis applied to subject recall responses does indicate
differences between good and poor comprehenders. Though €ach student's
responses varied-as a result of the différent passages, the categorical
patterns of more text and entailed for gn able reader remained constant over
passages. Categorical ditference scoﬁs for each subject .for each passage
were als® calculated. Able readers-were more likely 1o bring together
information from all parts of the passage, to maketext derived inferences, and
toradd case-linked arguments. Less able readers seemed to divide into two
groups: those that stated a text proposition and then repeated it, or'those who
picked up one idea and ther elaborated on it though there was no apparent
relationship to the text in the elaboration. Since all of the passages had a
readability close to grade level, one would havg-to see if the recall patterns
held for simpler materials for the less abié and harder matetrials for the good
readers. If replicable and replicated, categorical analysis could help define
whatis meant by reading comprehensior. . ’ .

.
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Two factors affecting textrecall -

« ar
e .

A useful approach in discussing reading comprehension is 10 View it as a

process of acquiring information. During this process, the reader. ufilizes
+surface and base characteristics of the text as wel as his internalized .
psychological processes and existent knowledge in deriving a meaning from -

this written text (Kintscih & Vipond, 1977)” Mature readers reconstruct their
version of the author's intended message in part by utilizing the text as a kind
of processing plan (Freedle & Carroll, 1972) and then integrating or
assimilating this acquired information to existing cognitive schemata.

According to the “'le of pracessing’’ framework, proposed by Craik and
Lockhart (1972), the nffure and duration of a memory trace is determined by
the kind of processiig that is perfarmed on input; an analysis of the recall that
_readerS‘produce for texts they have read does in many .ways seem to reflect
the processing that has occurred. The versions readers reconstruct usually
include information that is specific to the text and inferences that were implied
but not explicitly stated’in the text, as well as information canceptually related
to the text that seems-to intrude into the subject’s recall from existi K
knowledge. Consequently, it is suggested that a close look at the recall
characteristics for differing passages‘may provide clues which enable us to_
make inferences_about the processes of comprehension as well as the text
variables which influence this-processing.” - '

- This study examines the nature of text recall dbtained at different.points in
time for passages varied by subject and reading difficulty. In additon, a nested
_condition investigates the effect of delaying initial recall on subsequent recall.

Method ‘ P
Subjects ., ‘ . ) .

The subjects for this study wete 16 graduate students from the University of
California, Santa Barbara Graduate School of Education.

Materials BN o N .

Five passages were selected from science of social studies texts, designed
for fifth grade students and college undergraduates. These were. texts
currently available for use in the public schools. Each selection was
approximately 260 words long with a readability between 5.0 and 5.8 for the
easy, and 12.8 and coliege for the difficult passage conditions: a hard science,
a hard social studies, an easy science, and an easy social studies. The easy
social studies condition contained two ‘passages ‘because of the nested
condition. The order of "the four conditions was systematically varied for
presentation with the position of the .iwo easy socia! studies passages
coynterbalanced within the design so that the passage which was faot to be
recalled at the immediate recall session always occurred in the fifth position.

9 1u3.
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- TextAna/ys:s ' :
Stimulus passages were Selected and then decomposed sentence by

semence into the clausal units domamed within. These .clausal units or,

“‘clausal propositions’’ were corﬁpnsed of a predicate and n-tuples of
arguments. Thése functioned as constituents of a subject or predicate tarm. A
_distinguishing characteristic of these ‘‘clausal proposmons" was that .their
predicate- term was marked by a grammancal verb in the text's surface
structure.

- Once the sentence was parsed into clauses these were arranged
ierarchically according to a specmed set of rules for assessing clause
rejations, based primarily upon the sentence-internal coordination,

su ordmanon of complement relatlonshlps and levels of argument generallty

3

After the flrst sentence was so arranged, the next sentence was analyzed ina *

simjlar manner. These clusters of propositions were then connected on the
basls of. the relationship, between the head or nucleus (Longacre, 1977)
proposition for each .cluster. If the head of the second cluster acted to further
describe, specify or elaborate on the information of the first, it and all its
dependem or marginal propositions assumed a lower position in the hierarchy.
if, on the, other hand, this second proposition introduced essentially .new
mformanon that funcuoned as lopicat or thematic development, as opposed to
propositional elaboration, .then the head proposmons assumed positions on
the sarie hierarchical level. Each successive semence was then analyzed and
" arranged accordingly. -
Procedure - :
’ EacH of the passages selected was typed and randomly assigned to the
» students at the initial reading session. They were instructed to read each
passade twice, fitst skimming it to get the general idea and thén going back to
read the passagé more carefully. They were agsked to try to read these
+ passages in the sarrie way theywould for a class assignment. In addition, they
were asked to record the times they Qegan.and finished reading. '
When the subjects finished reading a story, they turned the passage over
and, on 3 separate sheet which contained only the title of the preceding story,
wrote down everything that they could remember. The subjects had unlimited

time for recall. Following the.reading ot the fifth passage, the subjects were

Informed thgt no recall on this'passage was. requned ’

Forty- evght hours later, the group was again asked to recall the passages.
For this session, as'well as the third, the subjects were asked to recalt all five
of-the passages. The third and final recalt session took place one week after
the initial reading session. Unlike the previous sessions in which subjects
were furnished only with the passage title asa prompt, the ‘‘one week'’ recall

sheets each contained four noun ‘‘cues’’ selected from the appropriate '

" stimulus passage. Subjects were requested to recall all that they could about
-the.cues and then to add whatever else they could remember about the story.
This proguced-three recall conditions: an immiediate free, 48-hour free, and a
one-week cued recall condition.

-"Following these; the protocols were analyzed «in a manner similar to the

texts and partitiened into lists of clausal propositions. These were not -

arranged hierarchically, however. Each of these recall propositions was then
~ compared to the corresponding text list and classified as belonglng to ong of
three response categorigs. (There are actually five categories in our analysis
[see Drum & Lantaff, 19771, but two did not prove appropriate for college
students with written protocols.) The recall was scored as either text specific

| 1%
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(verbatim prepositions, allowing for 'synon m substitution); text entailed
(propositions which are bounded by the text, containing, specific arguments |
and predicates ar'ranggd in new ways), or text evoked (instrusions .and

geheralizations). ¢ .
Results and Discussion S ,’\
A summary of recall category means is presemed inTable1. . | ‘ l
. N - 1
Table 1

4

’

-
Means and Standard Deviations for Response Categories by Session

L3

Response Categories: * Total Text-specific  Entailed " Evoked

Session 1 16.58(6.49) - 9.66(6.05 6.38(2.60) ~56( .97)

Sessign2 41.92(5.77) .5.22(4.01) 5.81(3.08). .91(1.18)-
Y . .

Session3 11.33(5.49) 4.20(3.48) 6.09(2.84) 1.03(1.26)

v

As might be expected, there is'a distinct drop in the total number of clausal,
propositions remembered between the immediate and 48-hour conditions,,
with the cues (four nouns) acting to stabilize recall between 48-hours anda ' -
week. There are also qualitative changes that occur in the types of information ‘.
recalled. There is essentially a trade off that occurs. between the text specific
and fext entailed categories; whereas the amount of spetific recall
diminishes, the amount of entailed recall shows proportionate gain. It seems .

Othat while surface level pragmatic rélations fade from memory fairly quickly,
subjects are still able to reproduce text-relevant information. This finding
would be inline with a constructivist interpretation of memory. ’ ‘

The low amount of evoked recall is also of interest. In previdus studies, &
researchers have found that information seemingly related to a subject’s -
previous experience frequently intrudes into “recall protocols when the
passage content is highly familiar to {he subjects and/or the time ‘increases
between reading and recall (Kintsch, 1974). This was not the case for these
students. i : . 4 .

The topics -of these passages were such that normal readers waould be
expected to have well developed conceptisal bases due to prior experience.
Students should, it would seem, “‘ad lib"'quite a bit as memory for Jhese texts - -
fade: however, the respons@s were quite conservative .|t seems that when the
memory for text specific relations gets weak, mature readers still maintaina
“sense’’ of the text, what Kintsch has called 2 ‘‘macrestrsucture’. These . R
students were reasonably sure of what they had not read and editeq or
constrained their recall accordingly. : 4

¥

“
N

Passage Differences. . , |
Analysis of variance for the total recall of the passages yielded a significant
difference for reading difficulty of texts, F(1,15) = 4,91, p < .05, but not for

the texts of different types (science vs. social studies). There was however a
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significant interaction between text type and text_difficulty, F(1,15) = 4.57,
p < .05. The primary factor contributing to this interaction is apparentiy the
large recail difference between the science passages whieh does not occur
between the social studies texts: The two social Studies texts are quite distinct
in terms of their measured feading difficulty and yet are remembered with
close to equal effectiveness. On the other hand, the twb hard texts are similar
in readability 'scores, but are remembered unequally. This raises some
question about formula-measured readability and its - relationship to
‘memorability and com;}e/nensibility.- it seems that if these formuigs are
measuring lexical and grammatical complexity, the frequent practice of
implying that complexity equals ditficulty, without considering other reader
“and text Yariables, may prove to be a precarious one. .o N
There is a relationship between the number of propositions in a passage and
the amount of recall,.in which the presence of more propositiors in the text
base correlates with higher recali. it is difficult to-believe that fewer
propositions simply mean that fewer are availabie for recall when the totals far
exceed memory limits. Rather, it seems that since the number;of words in a
passage is approximately the same and yet the number of propositions differs
(51 for the easy science, 48 for the hard social Studies, 46 for the easy social

. studies and 41 for the hard science passages), thefe is what might be called a

proposition complexity factor. Propositions are composed of arguments and
predicates, with the arguments serving a function in which they specify text
referenced concepts. In the fifth grade passages,-the arguments (noun
phrases) are quite basic, usually two or three words at the most, while
arguments in the colicge passages tend to be much more complex. This.
-complexity or density of a proposition's- constituents may influehce a

proposition’s memorability. More likely, however, this density is an indicator of .

thematic specificity and the more specific the topic, the less likely. the reader
is to nave an adequate conceptual base into which to integrate inforrhation

learned from the text., This brings us to what seems a key factor in the

\differen'ces in recail: prior knowledge. The hard ‘science passage on memory
was unmistakenly the most esoteric of the stimulus texts and, it is presumed,
the least familiar to the subjects. The mean difference between this passage
and the others, which were moresgeneral in focus and thematicaily more likely,

to be part of one’s knowledge about the world, suggests a powerful influence

of the reader's prior knowledge on the iﬁtergration and rearrangement of the«

selected text information - *
" Immediate vs. Delayed Ré&q'

As mentioned, the studenls were presented with.two. éasy socidl studies -

passages, counterbalanced and arranged so that one- passage qccﬁred in
rotation with the other three pasage types and the second ajways in the fifth
and final reading position. As with the other three passage types, students.

were requested tp recall the first easy social studies text immediately after

.reading it, whereas there was no recallquui,red for the second passage until
the 48-hour delayed recall session. This condition was designed to ascertain
the effects that delaying the students’ initial written recali of a passage woultd
have on subsequent memory for that material. '

While there is no statistical difference between the ston‘é’s,,‘th&e was a

significant difference between the immediate and delayed conditions for total
recall. F(1,15) = 4.69, p <05, with total and text specific recall much higher

1Statistics reported have been carrected tfor possible bias due to repeated measufes through
use of the Geisser-Greenhouse Conservative F test . ’ -
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when studentsrecalled the text immediately. than when they dejayed their

recall 48 hqurs. This was the- casp/ despite.the fact that stddents spent a
substantialty longer amount of time reading the second, unrecalled passage.

. //. .
N / Table‘2. \ N
’ Means and Standard Déviations for the Immediate vs. Delayed® Initial Recall
" Immediate
- Passage 1 ’ Passage2 -, Overall
Total Text Reading Time Total Text Reading Time Total Text Reading Time
1188 700. 119.38sec ;3.38 580 . 115.00§ec -12.63 vé.25' Y 117:19sec.
Tt (633) (3.85) (5791 (71 (3.85) ( 2409) " { 6.55) (3.80) ( 42.89) -
Detayed .
Passage ! . Passage 2 ; Overall - %
S Total Text Reading Time Total Text Reading Time Total Text Reading Time
525 288 166 25 sec 8.00 1.50 163.13 sec.. 6.63 2.19 165.00 sec.
(709) (455 (120895 . (5.95) ) 77 ( 84.00) (6.48) (3.41) (104.25)
- * for the second session b
" These recall differences held up for the third recall session as well. This seems
' to indicate that the nature the activity which follows reading plays a

substantial role in the process 6f assimilating to existing knowledge bases the
information from reading a passage. . )
Conclusion
The results of this study suggest that the comprehensibility of a text, as
indexed by the ability of subjects to fecall its content, cannot be determined by
.+ readability characteristics alone. It seems, ag Kint3ch and'Vipond (1977, p. 41)
tell us, that ‘‘readability is not somehow an inherent property. of texts, but is the
result of the interaction beween a-particular text (with its text characteristics) .
and particular. readers (with their information-processing characteristics)® .- -
This study also seems to indicate the pressir.g need for studies which
investigate how the reader’s knowledge base affects the comprehension and
learning processes and that a text recall paradigm is a valuable Way to
investigate this question. . : 1 i

.
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JAMES FLOOD

Boston University

P

A system for scoring readers’ recall of
propositions from texts /

)
/
/

Text information is decoded, recoded, and encodedein® the/reading/recall
paradigm. During recall sessions, readers generate numerous propositions that
are the results of operations performed both during-and afiér the processing
of texts. Because no evidence exists at’ the present time to conclude that
verbatim recall is equivalent with the absence of processing/comprehension
during reading, it must be assumed that all recall is the function of operations
performed by readers. All operations that readers perform may+be referred to*as
inferences. ' ,
. Evidence of inference that readers generate has been derived from-'the
coding of elicited data in recall. Kintsch (1977) has devised a prototypic.
scoring system for coding general recall of readers. Texts and reader’s recall
are decomposed into propositions and matched dgainst one another to determine

.the ways in which readers delete, reduce, or elaborate original propositions.
Drum (1977) has modified the Kintsch system to five basic categories.
Fredericksen (1976, 1977) has devised'a system specifically for scoring
inference rather than general recall data as Kintsch and Drum had done by
developing a list of inferences (types and functions) that readers generate
based on young ¢hildren’s story reading episodes. .
" The purpose of this study ‘was to generate an efficacious system for scoring
the output of inferences, generated by adult readers. In order to create this
system, two separate studies were designed to examine the inferences that
readers make when they are processing texts. The first investigation was an
introspective case study of two. adult réaders; each was asked 10 read two
passages and to comment on the text as she/he read. The two' adults were
encouraged to articulate their internal observations about the texts-and the
mental operations 'they were performing while/ reading.” Their observations
served as a basis for the creation of the scoring system that was generated.

The secondc study was a formal, experimeptal investigation of readers’ recall.
Passages were developed to elicit information under three sets of conditions:

1) congruence/incongruence of propositions within texts ‘.

2) wholistic/additive modes of presentation

3) free/cued recall ; .

Method
Sample : : : .
Eight college freshmen enrolled in an English composition course’ participated
in the study. )

Preparation of Texts .
A four-sentence passage containing complementary propositions was gener-
7 o
*Data from this ecological study have been used as refererits for designing a scoring system,
these data will not be presented in this study.

¢
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ated. The syntactic frame of this pacsage was used te construct a second
passage that contained contradictory ‘propositions; the concept load was con-
. trolled and matched with the first passage. Two additional passages (one
complementary and one contradnctory) using the original frarne were also
generated T

Preparanon of Cards for Cued Recall - v .
A series of 12 cards, each contammg a single lexical |tem was created for’
each passage. o . )
? . , -
.Procedure

Each student was asked to- raad two passages in two separate presentatnon
modes: 1) whole passage or 2) additive (sentence by sentence). Each subject
received either two complementary, two contradictory, or one compleraentary
and one contradictory passage. )

After réading gach passage, or each sentence in the additive presentatoon
mode, students were asked to write recall of the text from femory.
After the. additive mode..subjects were asked to write a recall summary.

ubjects were asked to sort the cards,.containing a single lexical item, into two
categories: recalled/unrecalled. When the cards were sorted, subjects were
asked to reconstruct the passage by using the cards as cues for recall. The
same procedure was repeated as each subject read his/her second passage.

Scor/ng System :
The recall data from these two studies and from a previous study (Flood &
Lapp 19777 directed the generanon of specific categories within the proposed
" scoring systam. The system is based on the observed logical operations of
readers. Each category and subcategory was designed from one or more bits of
information recatled by our readers. This.system differs trom previous systems
because it is based on the output of readers. Categories were only generated
from readers’ recall; the system was not generated from presupposed logical
or psychological categories. The system is presented on the following pages.

A +
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Each category has se’ver@al subcategories. The generic category and each of its subsets with explanations and

are presented below:

-

Complete Scoring System

I|. generating text identical information .
4 identical recall of information written in text

Il. ;generating macro/micro’structures
creating larger or smaller units to accommodate
text information -
. 1. synon@my-a narrowly detingd ‘category; tradi-
tionally acceptable synonyms. This category
. assumes a high degreé of rater reliabiity.

< ‘ . Syhgnyms can be conventionally acceptable like

N . couch/sofa (cf. Thesaurus) or text specific
- % colloquial (figurative) synonym-acceptable synonym
within a spacific context
3. superordinate : : .
recall of the larger unit tg which text element. .
belongs .
4. subordinate .
recall of small unit of which text element is a
! part
5. categorization .
generation of larger concept that encompasses
several text elements

- hl. ge'n‘érating cause . :
establishing. preceding: or succeeding information
that can place an event within a framework that can

be tolérated by the reader

t

Example

“Text

Jason was alawyer.

’.
couch

¥

policeman

bear

flower

uniforms, drums, batons

marching people

exemplar

Recall

Jason was a lawyer.

cop

|
|
«  sofa .- )
. ’ M
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Complete Scoring System ' Example ) .
. . Text Recall
1. text prqactwe : : Jason was a lawyer. He became Jasonrealized he™
- extracting previous information from text that adentist. made a mistake.,
explains events as effects of causes ' e ’ . oo
2. textretroactive - ' Jason liked Chicago. Jason moved from
. Jason moved to Cheyenne where Chicago to Cheyenne
he enjoyed his business. because he didn't
- . ’ . like his j?b in Chicago.
3.. experience proactive Coo- Jason's business was successful.  Jason’'s family gave
presumptions about events that preceded and . him a great deal of
caused the existing event ' money. :
4. experience retroactive Jason’s business was successful. Jason was successful as
assumptions about events that succepded the : , ~a lawyer after he sold
existing event : ' his business and cons
R ' . verted his business '
o) assets into client contact.
N ‘ . ) . .
V. generating 'dimension ‘ . . - . é
2 creating a spatial, temporal manner framework that ) ’ .
can be tolerated by the reader . :
1. space , . Jason practiced law. - Jason's business was
. " placing aneventinspace . . franscontinental,
(metric or nonmetric) ) . . . stretehing from urban
. . ) torural. ~—~—
2. time ‘ . . Jason studied law. ' . In the aytumn, Jason
placmg aneventin time . ) ¢ studied]
. (metric or ncnmétnc) ) . , , ' - L
. 3. motion t . Jason's business was Jason flew from coast
T recalling movement transcontinental. " . fo coast to help his
' . , ‘ business. ‘
- 4, manner ' - Jason studied. - i Jason studled assiduously.

recalling specifiable characteristics »_
-

Lo
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. Complete Scoring System -

accommodatmg referents
establishing appropnate referents for ambiguous

1.
2.

3.
- recall of one selected elemem

. additive

¢text elements oo &
: conjunctrve
joining two elements
syncretic ¢ »

merging diverse elements into a srngle element
disjunctive

episodic
sequencing eventsin a temporally fixed,

: nrreversrble order

creating two sources to accommodate diverse
information

anaphdaric

establishing a pronomial referent him.

generatmg case frames .’
creating case frameworks for text eIemems

generating attrrbutes
creating modmcatrons for actors, evems places
_or dimensions

1.

2.

actors

events: |, -
attributing qualifications to events

Example
Text

Jason was an architect. His
fellow engineers praised him.
Jason was an architect. His
fellow engineers praised him.
Jason was an arohitect. His

fellow engineers praised him. -

Jason was an architect. His
fellow engineets praised him.

Jason was an architect. His
fellow engineer praised him.

They praised.

Jason learned law.

Jason studied law.

Jason led the parade. 3

o113,

Recall

+Jason was a lawyer and
adentist.

" Jason was an

architectural engineer.
Jason was an engineer.

Jason wds a lawyer, but
stopped being a lawyer,
Then he became an
engineer.

QOne Jason was a lawyer.

" Another Jasonwas an

engmeer e
The engineers prdised
him. * .

Jason was taught law

by the faculty of .
Tulane Law School.

Mijd- mannered Jason

" the bookworm, studied

law.

" The parade was the -

grandest show in Dublin.




Complete Scorimj System

3. places
addmg specificity to places

4. dimension
attributing characteristics to dimension

3 Vill. generating text erroneous information _
| making incorrect inferences .

IX. generatmg text external information -
' using established conventions of reca|| that conveys
" nonew information.

‘ Example
Text

Jason studied in Louisana.

He moved to'Chicago.

Jason, once a lawyer, became:

an accountant.

* Jason was a lawyer.

&

Recall

Jason studied’in the
humidity of the Southern
swamps.

He moved very far from
Tulane.

Jason studied
architecture, but
practiced nothing.

| don’t know why Jason
was what he was.
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Implications

The scoring s&Stem presented in this study yielded comprehensive information
about readers’ recall of non-narrative passages. However, for this system to be
used with narrative materials, there.is a need to supplement it with a second
system that may account for literary conventions that enhance or limit
comprehension, e.g., knowledge of dialogue rules. Perhaps this supplementary
system could be incorporated into a single system that would be useful for
analyzing many different kinds of texts. L, ‘

\ .
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What makes reading difficult: the complexity of structures

Reading comprehension appears to be effected by the complexity of the
linguistic .structures used in a passage (Goodman, 1967; - Ruddell, 1963,
Strickland, 1962 Pearson, 1974-1975)." To test this hypothesis two versions
ot a.story. “Helen Keller™ (which appeared in the Released Exercises of the
National Assessment of Education Progress (NAEP) Reading Data, 1975) were
used a Simple Version and a Complex.Version. First three methods were
use®.to measure the complexity of the stories. Next, Cloze Versions (Simple
Cloze Version/Complex Version) were designed and administered to.check the
complexity as a measure.of reading comprehension. .

~

-Part I: Applying Three Different Methods to Measure Complexity -

In the first part of this study, three different methods. were used to attempt

“to measure the complexity of the two versions of the “Helen Keller Story™.

(a) Four readability formulas were used: Dale-Chall, Flesch, Fry, and Bormuth
Readability. Readability formulas are frequently built on sentgnce length and a
vocabulary measure. The formulas were used to determine whether difterences
in complexity between the Simple Version and the Complex Version would be
reflected in readability scores. (b) Secondly, the mean number ot words per T-unit
was calculated. The T-unit has been defined as an independent clause with
its dependent predications (Hunt, 1965): Some re8earchers have found the mean
number of words per T-unit to be an effective measure of the complexity
of writing (Hunt, 1965, O'Donnell, Griffin, and Norris, 1967; and O'Donnell,
1976). The mean number of words per T-unit increased as’ writing became
more complex. (c) Thirdly, the Schmidt-Kittell Linguistic Complexity Scale was
applied. When a study of the syntactic complefxrty of the spontaneous
story-retell responses bf 300 students to six different modes of story pre-
sentafion was conducted (Schmidt, 1974), this Scale (S-KLCS) was sensitive in
determining the linguistic complexity of oral ‘and written retells. It,appeared’to
measure within T-unit and inter- T-unit complexity more sensitively than mean
number Qf " words per T-unit. Thus is was applied to both versions of the
"Helen Keller Story". [

The original version of the "Helen Keller Btory” as released from NAEP was
used as the Simple Version in this study. Next the researcher manipulated .
the syntax of the story to create a Complex Version. The .basic vocabulary was
not changed. Prepositional phrases and participal phrases were preposed, noun
structures were altered to use gerund forms; genitives were preposed
appositives and passive forms weré used. For example: -

PARTICIPALS Succeeding in arousing .. (PREPOSED) COMPLEX, :
Miss'S succegded in‘arqusing .. SIMPLE
’ GENIT!VES: Miss S spelled object’'s names ... COMPLEX
Miss S spelled the names of objects ... - SIMPLE
PASSIVES: Speech lessons were begun ... COMPLEX
She began speech lessons. . . SIMPLE
Q ' ' -

11gos o




Applying the Readability Formulas ’ .

When the four readability formulas were applied to determine.the relative
complexity of each version, the grade-level scores varied from..2 to".5 grade-
levels between the Simple-and Complex Versions, with the Complex Version
being rated slightly more complex by eaeh scale. The designers of most
readability scales call attention to the fact that the grade level obtained would be
limited to being.within approximately a year of the difficulty level of readers. If
this statement is considered, then none of the readability scales used measured
the relative complexity between the two versions of the story,

Applying the T-unit : : a .

The mean number of words per T-unit was computed to see if this might be
an effective measure of the complexity of these two versions of the “Helen,
Keller Story"”. Hunt found that as students mature from grades four to twelve
theuse more words per T-unit. The research of O'Donnell, Griffin, and Norris

-supported h is data (O'Donnell, 1976). In this study, just the opposite effect
appeared. The Simple Version had more words per” T-unit (15.64) than did the
Complex Version (13.09). T-unit length was shortened but the passage appeared
to be more complex. . ) .

Applying the Schmidt-Kittel Linguistic Complexity-Scale ( S-KLCS) .

To apply the Schmidt-Kittell Linguistic Complexity Scale, a numerical value
was applied to each manipulation ofs the syntax. Anaphoric structures,
preposing. postposing, unusual wovtgrders, etc were weighted. Then a '
syntactic ¢omplexity ratio was computegby dividing the total number or opera-
* tions by the number of T-units. The Mean Ratio Score of the Simple Version
of the "Helen Keller Story” was 368 when the Schmidt-Kittel Linguistic
Complexity Scale was-applied; the Mean Ratio Score of the Complex Version
was 4.34. These Mean Ratio Scores were significantly different, {(20) = 3.60,
p 01. The Schmidt-Kittell LinguisticgComplexity Scale appeared to be a
sensitive toal to measure the differencgs in complexity -between these two
selections.

Summary of Part .

There appeared to be no differences between versions when measured by the
four readability scales: The Complex Version was measured as only .2 to .5
grade-levels more complex on any of the readability tormulas. "

When the mean number of words per T-unit was computed, the mean T-unit
length of the Complex Version, 13.09, was shorter than the. mean T-unit

- length of the Simple Version, 15.74. This is the opposite of frequently-cited
research ' : : .

The Schmidt-Kittel! Linguistic Complexity Scale appeared to be a sensitive
measure of the relative complexity between the two versions. To test this
sensitivity, a cloze test of comprehension’ was set up using the Simple and
the Complex “'Helen Kelier Stories”. '

. t
Part {I: Administering the Cloze Tests of Comprehension -

The cloze technigue was applied to both versions of the “Helen Keller Story”
so that they could be used as tests of comprehension. Directions for. making
and taking the tests followed Bormuth (Page, 1975). The fifth word, in each
passage was deleted. e

The two versions (Simple Cloze Version/Complex Cloze Version) were then

L]
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_ givery to tlyee classes of university students: two classes of senior education
.. students énrolled in @ reading/language arts course and a third class of
- graduate students ‘enrolled in a reading/language arts course. A total of 84

. students were, teSted. Students were given the Cloze Tests prior to a lecture

- on thel use of cloze as a measure of comprehension .so that they could

. experience the taking of such a test. Either the Simple Cloze Version or the

. - Complex Cloze Versioh was distributed to the students randomly. The cloze
scores. were computed following Bormuth as cited. Cloze scores for each
university class are given inTable 1.

A [y

Tablet - ‘ .

« Cloze Scores of University Seniors and Graduates on the Simple
‘ . - Cloze Version and the Complex Cloze Versjon of the

“ . "Helen Keller Story" .
A
Version
. Classes Simple Complex Differencein
; Cloze Points,
Summer ‘77 Graduates N=32) - 66.21 48.62 17.59
_ Autuin'76 Seniors (N =22) 69.50  57.80 11.70
Spring'76 (N=31) " 70.39 5523 15.16

N

-

While both versions were well within the range of scores which would
indicate that comprehension was not difficult for university students, it is
interesting to note that university students would drap from 11 to 17 cloze,
points when given the Complex Version. (Bormuth suggested a score of 44%
right could be compared to instructional level on an informal inventory. while
62% could be compared with an independent level.) A 2x3 analysis of variance
for unequal N's (Winer, 1962) was applied to the data. F(1,79) = 36.27, p .05,
indicated highly significant differences between the two groups in cloze scores
when comprehension was analyzed on the Simple and Complex Versions. No
differences existed among classes, F(2,79) = 2.28,p .05

The Simple Version has been used in the NAEP data with fourth, eighth, and

- eleventh grade students. Only about half of the story was used at grade four,
but is appeared to be at a relatively complex level of readability. '

. Overall Conclusions

The results indicated that (a) the readability scales used in this study did not
appear to measure the relative complexity between the two versions of the story,
(b) mean number of words per T-unit did not measure the differences in
complexity between the versions either, and (c) the Schmidt-Kittell Linguistic -
Complexity Scale appeared to be a semsilive measure of the linguistic
complexity. This was supported by the performance of university students on the
cloze comprehension tests; they demonstrated difficuity in ‘comprehension as
measured by cloze scores on the Complex Version. .

The researcher hypothesized th@ading became more difficult because the
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Y 1 ¢ . .
reader processing langgage could not make sénse oul of the story; the reader -
could not comprehend it (Smith, 1975; Goodman, 1975). Pearson (1974-75)
called tor studies in° which different versions of passages are constructed
according to some rule-governed procedures’with questions asked relevant to
the structural changes affected. In this study. for pne thing, the syntax
was not as predictable in the Complex Version. Second, the language was less
redundant (Smith, 1975). Third, more deletion§ occured; therefore, when the
reader was processing the language there,wqre fewer clyes to enable the reader
to get at the meaning. Fourth, unusual grammatical structures were used. An
example of a T-unit may help to clarify these four points.
Simple Version |
“She also wrote many books and articles and included an
2 4 3 5 3 233 2 1 3 1 i

autobiography of her early years."’*1§3 words, S-KLCS.Ratio = 3.53
6 3 3 5 3

Complex Version , . -

“Her writing, many boaoks and articles, inicuded an T
3 5 125 3 23 31 1 3 1 :

autobiography bf early years." 12 words, S-KLCS Ratio = 4.25 K
6 315 3 : ’

L]

‘The underlined words were those deleted in the Cléze Tests. The numbers in- -
‘dicate the numerical weightings of the S-KLCS. ' )

In the Complex Version, the common Ny patteri was replaced with a
‘possessive personal pronoun/gersd phrase -appositive phrase, verb. Elements
of a relative’ clause “which were" were deleted to make the appositive
phrase. The conjunctive was deleted; a comma was inserted. Other deletions
included “also” and the possessive personal pronoun “her" which Had
identified whose "'early years” were being discyssed. Tne reader must process
the gerund, “writing,” acting as the subject of the verb “included" instead of
the usual NV construction “‘she ... included”. The deceivingly small changes
in syntax and the use of only three fewer words appeared to make this
T-unit much more complex to process. ,

- Psycholinguistic analysis of how the reader may "be processing. complex
linguistic sructures is of real interest. The complexity of our language makes
the complex process of reading even more compleX..

i
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NANCY WONG NELSON:

’ JOHN J. GEYER
. nge,rsaumversity

Immediate memory for sentences of fast and slower
readers as a function of rate of presentation

In speculations as to how 'mature and rapid readers read, one of the main
issues is how meanirig is derived from the surface representation of sentences.
Huey- (1968) and Smith {1971) submitted that meanings were suggested
immediately by the visual forms.'Athey (1971) thought that word identifigation
processes are bypassed or telescoped .in smooth reading. One step towards

the understanding ot such processes would be fhrough comparative studies -
of fast and slower readers on what is remembered of both the meaning and *

surface representation of senlr’ces. This study investigated differences between
fast and slower readers inTimmediate memory for. different aspects . of
senterices in connected discourse as a function of rate of presentation. The
design of the study focused on'the interactions between the variaoleg 1) type of
reader, 2) rate of presentation, and 3) type of test probe (meaning or non-meaning).

Studies by Huey (1968), Gates (1922), and Gilbert (1959) indicated -that
rapid readers are superior. to slower readers in their memory for literal content.
Bower (1970). found that at a fast rate of presentation of single sentences,
slower readers detected changes in meaning as accurately as rapid readers.
These studies. however, either did not use connected discourse of did not
control the rate at which the materials were read. -

Memory for both me&aning and the surfale representation of sentences were
studied by means of a recognition paradigm developed by Sachs (1967).%%n
studies using similar paradigms, the relationship between immediate memory
for meaning and surface features of sentences differed depending on the
experimental circumstances. Meaning scores were higher than (Pezdek & Roger,
1974), equal to (Sachs, 1967), or lower than (Tyler, 1971) scores measuring

surface representation. The variance in fesults indicated that such a’paradigm.

was sefviceable in measuring differences in, memory for both meaning and
surface representation. ot
. Méthod
. . ' ‘ " s

Design : < . )
The study employed an ANOVA design with two levels each of type of
reader (fast and siow), order of rate of presentation (eight fast passages
followed by eight slow passages or eight slow passages followed by eight fast
passages), amount of intervening material (O syllables or 80 syllables), and.rate ot

presentation (160 words per minute or 480 words per minute). These combined '

with four types of test probes (semantic, syntactic, lexical, ‘dentical) formed 64
possible combinations. Each subject wis assigned to one of these combinations.
" The 16 experimental passages were counterbalanced so that a version of
each passage was given to each subject. Scores for the delayed condition
were not included in the statistical analyses as, these passages served merely
as filler passages to discourage the readers from assuming that the last sentence
of the passage was always tested. As fast and slow presentations were mijie in
blocks, the order of rate of presentation was treated as a control vari le
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k with passages wlthin each rate cpndition being randomized. The orderg of -
presentation ot rate were randomly assigned with both levels being represenN{ed
an equal numper ot times = o BEEES

¢
-
.

"~ Subjects - . . .,
The 64 high school sophomores who served as subjects included 32 fast
readers and 32 slower readers selected on the basis of Nelson-Denny Reading’
Test s6ores administered In their freshman year. The students were matched
- for reading comprehension. Pre-experimental” analysis showed no significant
difterences in comprehension or vocabulary between the groups, but a significant
Hitference in rale. [(31)=267.0< 01. The fast group read at an average rate
of 468 words per minute while the slower -group read at the average rate
of 246 words per minute ! ., ,

Materials ’ . w - .

The 16 passages of connected discourse used were developed by Sachs
(1974) for a study on memory loss of semantic and surface features of senténces.
THe short form of these passages tested immediate memory whereas a form
longer by 80 syllables tested delayed memory. The readability. level of the
passages ranged from third to eleventh grade according to Ery’s readability
formula (Fry. 1968) with the av- age at the seventh grade level. The passages
ranged from 35 words to 214,words with an*average length of 117 words.

Each passage contained a base sentencg with that sentence presented
again, changed or unchanged, as the test sentence. The test sentence, the onset
of which was signalled by an asterisk, occurred immediately after the base
sentence or after a delay of 80 syllables: The test sentence tested the
subject's recognition memory of the ‘base sentence, and involved a semantic,
_syntactic, or lexical change from the base sentence of was identical to the
base sentence . ; : -

For exarpple, If the base sentence was " The legend is that Martin once made
a cloak fo'f\a poor man,” the test sentences’{involving respectively semantic,
syntactic. lexical, and no change) would be:

“The legend is that a poor man once made a cloak for Martin.”

“The legend is that Martin-once made a poor man a cloak.”’

“The story is that Martin ogce made a cloak for a poor man.”

The legend is that Martin once made a cloak for a poor man.” .

Procedure ,

Studépts were tested individually. They were given practice passages and sets
of practice sentences to assure that they would know what semantic, syntactic,
ard ‘lexical changes were. Both the practice passages and experimental
passages, interlaced with answer sheéts, were placed before the subject,
with the top passage covered by a cardboard. Two practice passages were first
presented, one af 160 words per minute and the other -at 480 words per minute
in random’ order The pacing was done with a slotted cardboard with an,
opening large enough to expose one line at a time. Passages. were structured
to average eight words per line so that hand-pacing at the two rates by the
experimenter was possible. )

The 16 experimental passages were presented in the order and rates
designated by the design of the study. After the test .sentence was read, the
passage was removed by the experimenter and the subject marked the

. answer sheet that was uncovered. The subject first indicated whether he or she
_thought the sentence was changed or identical and rated his or her confidence in
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the response on ‘a scale from 17to 5. This yielded a change detection score.
It changed. the subject indicated the type ?}/c%@nge: semantic, syntactic,
lexical, or don't’know This yielded an identification score. Thus there.were
two sets ot scares’ change detection scores and identification scores.

Analysis v ‘ .

The statistical analysis consisted of.separate four-way anatyses of variance on
the change detection scores and -on the identification scores. The between
group variables were type of reader and order of rate of presentation. The

repeated measures were rate of preséntation and probe type. Significantmain or
interaction effects were analyzed, when appropriate, by t tests on simple main _

effects or by the Newman-Keuls procedure for tests of significance of differences
between pairs of ordered means

Resuits

Change Detection Scores

No interaction effects were found. The results for the main variables were
as follows . . ) :

1 No significant difference was found between fast and slower readers in
thew abilty to detect change. : .

2 The mean score for the slow-fast order was significantly higher than that
for the fast-slow order, F(1,60)=4.90,p <.05. )

3. The mean score for the slow rate was significantly higher than that for the
. fastrate’ F(1,60)=1061, p <.01. ,

4 The man effect for probe type was significant, £(3,180)=2.65p <.05.
The Semantic probe was significantly higher than the syntactic. lexical, and
identical probes at the 05 levelThe syntactic probe was significantly higher
than the lexical and idertical probes at the .05 level

Identification Scores

The results for the main variables and significant interactions were as follows:

1 Fast readers scored signhificantly higher than slower readers, F(1,60)=6.53.
p <05 :

2 No significant difference was found between the slow-fast and the fast-slow
orders of presentation '

3 The mean score for the slow rate of presentation was Ssignificantly
higher than the fast rate, F(1.60)=16 80,0 <.01. i

4 .The main effect tor probe type was significant, F(3,180)=6.05,<.05.
The \dentical probe was significantly higher than the other probes at the .05
leve! (As the chances for correctly identitying an identical probe {50%) were
significantly higher than the chances for correctly identifying the other probes,
identfication scores for the identical probe cannet be compared meaningfully
with scores for the semantic. syntactic, or lexical probes)

5 The nteraction between type of reader by rate of presentation was
significant, F(1,60)=6.04,p<.05. Whereas there was no significant difference
beiween fast and slower readers at a slow rate, at the fast rate. fast readers
outperformed slower readers, t(60)=3.15,p <.05. Also, there was no signifi-
cant difference between the slow and fast rates of presentation for the fast
readers. but there was a significant decline in scores for the slower readers,
160) = 4 66,0 <.05. .

6 The interaction between order of rate of presentation by rate of presentation
by probe type was significant, F(3,180)=3.31,0<.05. The figures drawn
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depicting this interaction disclosed that the semantic probe at the fast rate at
the slow-fast order behaved differently than the other probe: the score for
the fast rate was higher than for the slow rate.

7 The interaction between type of reader by ¢rder of rate of presentation
by rate ofgpresentation by probe type was significant, F(3,180)=2.66p < .05.
An inspection of the figures drawn for this interaction followed by statistical
analyses of lower order interactions disclosed that at the slow-fast order at the
fast,rate. the semantic probe score for fast ‘readers increased significantly
over the score at the slow rate, 30)=2.58,p <.05, whereas for the slower
reader at the slow-fast order at the fast rate, the identical probe score increased

significantly over the score at the slow rate, {(30)=2.08,p <.05.
Discussion .

The discussion focuses on the two main findings related to differences
between fast 4nd slower readers.- The first was that slower readers can detect
changes as readily as faster readers at both fast and slow rates of reading, but
faster readers outperformed them in identifying changes at the fast rate.. This
suggests that the detection of change and the identification ot change are
somewhat different processes with the latter being more susceptible to disruption
by excessive speed. The ability to detect change .may involve a less differ-
entiated memory of sentences while the ability to identify changes may involve a
maore accurate merﬁory of particular elements in sentences. Thus, the superior
ability of fast'readers in process-reading material at fast rates may depend less
on an undifterentiated memory of sentences than on a more accurate memory
of their particular elements.

The second finding was that with a practice or warm-up period in reading,
faster readers’ memory for the meaning of sentences improved, whereas in
similar circumstances, slower readers’ memory for the surface representation
of sentences improved. This accidental finding is startling in that, in both cases,
the experimental groups performed better at the fast rate than at the slow rate
but with respect to memory for different aspects of sentences. It suggests
that readers’ typical strategies and styles may not become immediately apparent
but require a warm-up before they take effect, thus tending to validate warm-up

practices in speed-reading courses before other exercises are undertaken. It-

also raises questions -about the validity of speed tests that do nat provide
a warm-up. These results indicate that there may be some basis for.the
speculations tha. fast and slow readers differ in important ways in their pro-
cessing.of meaning and the surface representation of sentences.

»
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Investigating the “‘print to meaning " hypothesis

¢

-
.

One of the current *'big questions’’ in the study of reading is what process
readers. go through as they read silently. Many reading researchers and
theorists argue as Carver (1977-1978) does that “‘during rauding, most people
say the words to themselves; that is, they internally articulate each successive
word in a sentence'’ (p. 15). Others deny the existence-of an intérmediary
speech step in fluent silent reading. Goodman (1970/1976) states that “‘when
silent reading becomes proficient, it becomes a very ditferent process from
oral reading. It is much more rapid and not tied to enceding what is being read

< as speech’ (p. 482). Smith (1975) states that "... reading cannot be

considered a processing of ‘decoding’ written symbols into speech; it is
neither necessary nor possible for writing to bé comprehended in this way.
Instead written language st be directly attacked for meaning . .." (p. 184).
Goodman and Smith are not the only theoreticians who argue that reading is a
print to meaning process. LaBerge and Samuels (1974/1976), while not stating
that silent reading must proceed directly from print.to meaning, do suggest
that *‘we should note the possibility in the model that a visual word code may
be associated directly with a semantic meaning code. That is a unit .. . may
activate its meaning . . . without mediation through the phonological system"’
(p. 564). Rozin and Gleitman (1977) present a substantial amount of evidence
and argument on both sides of the *‘print to meaning’* question.

The purpose of the investigation reported here was 10 further empirically
investigate the ‘‘print to meaning'’ question. In order to accomplish this
purpose, the investigators designed a reading task in which using sound as an -
intermediary between print and meaning was most unlikely. One group of

fluent readers was randomly assigned to this task. Another” group was *°

assigned to a task differing only in the fact that using sound was a pc?si_bility.
The two groups were then compared.on their trials to criterion in lea ning the
passage's special lexicon, rate of reading, and recall of material read. It was
reasoned that if fluent readers proceed directly from print to meaning, then
removing the probability of a sound intermediary would have no-effect on rate
or recall. ’

Method

’ " R
To investigate the hypothesis that fluent reading proceeds directly from !
print to meaning, a task was constructed which should preciude the reader’s
use of sound as an intermediary. Six pictures of fish were selected and names
were made up for these fish. The names (doffit, du/met, mintex, mastib, pontud
and pemtad) were all six letter, two-syllable, ‘pronounceable words.
(Pronounceability was checked by asking three adult readers to say the words.-
Their pronunciations were immediate and consistent.) Two words were
constructed for each first letter so that subjects could not discriminate on the
basis of first letter only. From each of the pronounceable names, an
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unpronounceable name was constricted .by changing the positions of the
second and third tetters and the fifth and sixth letters. The unpronounceable
words (dfofti, dlumte, mnitxe, msatbi, pnotdu and pmetda) were verified by
three adults as peing unpronounceable.

Next a passage was written about these fish. The passage of approximately
450 words described imaginary properties of the six fish:
*  » Pronounceable Fish Passage i )

There are six fish which could easily be called the **Six Wonders cf- the Sea
World."" These wonderous fish are the mintex, the dofit" the pontud, the
dulment, the pemtad, and the mastib. -

. The mintex, for example, is the tastest fish'in the world. Sometimes it has

been timed swimming as fast as 40 miles per hour. In a race with a mintex,”
any other fish wouid lose. '‘Mintexes race each other sometimes as if they
were sea racehorses! _ . ' -

The doffit's claim to fame is just the opposite of the mintex. The doffit is the
slowest fish in the world. It has been known to remain in the same place in the
water for hours. The doffit doesn't have to worry, though, about not being able
to run away fromiits enemy. The doffit tastes so bad that no other fish wili try
to eat it. ' .

The pontud is a famous fish because of the way its body lights up when it
falls in love with another pontud. Scientists have tried to figure out how to
make flashlights which work on the same cherfical that the pontud has, but
they have not succeeded. it is a beautiful sight to see two pontuds, swimming
along blinking at each other! -

The dulmet is not an unusual fish because it is fast or stow or lights up, but
because of how delicious it is to eat. Dulmet meat sells_for $25 per pound.in
the stores where you can find it. Kings and Queens have long considered
duimet a royal dish. Dulmet is so good that some people eat it raw!

The pemtad is the world's mest dangerous fish because it has a polsonous

" pite. Pemtad fioison is more deadly than rattlesnake venom and there is no

antidote for it. Pemtad fishing is-against the law in some countries because ob
its poisonous bite. - i i ‘

Finaily, there is the mastib fish. The mastib fish is so unusual because there,
is nothing it wouid father do than be caught by a fisherman. No bait is
necessary to capture‘a mastib. They run straight toward a hook or net.
Neediess to say there areq’t many mastibs left! © .S ’

Now whether it's the speedy mintex, the slowpoke doffit, the flashy pontud,

- “the delicious duimet, the poispnous pemtab or.the easy-to-catch mastib, you'll
have to admit that here are sone pretty fishy fish! '

Another passage was constructed by substituting the unpronounceable fish
names for the pronounceable names. Thus the -first paragraph of the -
unpronounceable fish passage read: “There are six fish which could easily be -
called the 'Six Wonders of the Sea World.” These wonderous fish are the
mnitxe, the dfofti, the pnotdu, the diumte, the pmetda, and the msatbi .. ."

The study was carried out with a group of 47 fifth and sixth grade students
who read at or above grade level and with a group of 14 graduate students in
Reading Bducation. Fifth and sixth grade students were used because they
were thought to be the youngest good readers who were well beyond any’

“decoding stage which uses serial processing of words. A stratified random
sample was achieved by randomly assigning the elementary and graduate
students to two groups. One group iearned the pronounceable words and fead
the prorounceable fish passage. The other. group learned the
unpronounceable words and read the'unpronounceable fish passage. '

Unfortunately, because there is a basic confounding of a word’'s .
pronounceability and its orthographic legality (Gibson & Levin, 1975), the two .
passages differed not only on the wanted variable of pronounceability versus
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unpronounceability but also on the unwanted variable of orthographic legality
versus illegality. To diminish the influerice of the unwanted variable without
rendering the groups unequivalent, a treatment was designed which would
" teach each subject to associate the picture of each fish with the-name as a
chunk or as a sight word before the subject was asked to read the passage.

The training procedure for both groups was identical. Subjects were
individually taught to associate the pictures of the fish with their names. In
neither group were the names pronounced. Rather the fish were spread out,
the appropriate name was placed next to each fish and subjects studied the
names and-the fish until they thought they could match tiem. Subjects
continued the matching tridls to criterion until they had successfully matched

- the fish and their names twice. Ten trials was set as the maximum number
before excluding a subject from the experiment. Six of the subjects in the
unpronounceable group were unable to successfully match the fish and the
names dfter ten trials. Three subjects in the pronounceable group were unable
to match them. In order to be sure.that the two g‘rou;e)f'Who read the passage
were equivalent, three subjects in the pronounceable group who had had thé
greatest number of triais were excluded from the analysis. ' ‘

When the subjects had successfully matched the fish and the names twice,
‘they were given the appropriaté fish passage to read. Subjects were told to
read the passage so that after reading: they could:point to the fish that had,
particular traits. Subjects were timed as:they read the passage and asked to
read at their "‘normal speed.’’ '

Upon completion of the passage, the pictures of the fish were spread out
and subjects were, asked -to point to the fish which had a particular
characteristic. They were given no feedback as to the correctness or
incorrectness of their responses. Next the names of the fish were spread out
and subject!s were asked ‘0 perform the same task with the names rather than
the pictures. Finally, subjects were shown each-name and asked, ‘‘What is
this?"' Their responses to this question were classified as semantic (‘‘a fish"'
or ‘‘the fish whose body lights up when it falls in love'* or “‘that big striped fish"’
for example) or acoustic (a pronunciation of any i;ind for the fish).

Resuits

The gifference between the mean trials to criterion for the pronounceable
group (4.75) and the unpronounceable group (5.56) was analyzed by a‘one-
tailed t test-for independant samples. This difference approached but did not
reach conventional levels of significance (p <.07).

The differences between groups on the time required to read the passage
and the two comprehension variables were measured by a two-way
multivariate analysis of vage;nce with pronounceable versus unpronounceable
as one factor and age as.g..second factor. The multivariate F for the
. pronounceable versus unpronotinceable factor was significant. To illuminate
the reasons for. this significance, univariate f's for the three dependent
variables were examined. There were significant ditferences between the
pronounceable and the unpronounceable groups on the amount of time
required to read the passage, F (3.43)=6.51, p < .05, and. on the name
comprehension variable, F (3.43)=5.65, p < .05 (see Table 1). Although the
picture comprehension results favored the pronounceable group, this
difference was not significant. .

For all analyses, there were significant differences as expected between
the graduate students and the elementary students. Graduate students
learned the names of the fish in significantly fewer trials, read the passages in
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Table 1 N .

" Cell Méans for Three Dependent
3
Variables across Two Factors.

Graduate Students ’ Elementary Students

Time Compre- Compre- Time Compre- Compre-
in . hension  hension in hension  hension
Seconds = Picture Name  Seconds Picture Name
. _ d -
Pronounceable 115.4 5.1 4.3 134.1 7 1.9 2.6

Unpronounceable 1367 29 27 1593 1.9 17

significantly less time-and performed significantly better on both the picture
and the name recall task. There was not a significant multivariate interaction

_. effect. - ‘

The responses to the “‘What is it?"’ question for the elementary students

were clearly affected by which names (pronounceable or unpronounceable).

they learned. For the students in the pronounceable group, 13 consistently
gave an acoustic response to the ‘‘What is it?"" question. Only four students
consistently gave a semantic response. For the unpronounceable group only
six students consistently gave an acoustic fesponse, 12 gave a semantic
response. For the graduate students these results were more. equivocal. Two

of the seven students in the pronounceable group gave an acoustic response;

three of the seven students in the unpronounceable group gave an acoustic
response. This difference may be attributed to the way in which the question
was put to the graduate students. The elementary students responded
unhesitatingly to the ‘‘What is it?"’ question. The graduate students, however,
were unwilling to make a response without further clarification. To clarify and
to provoke a response, the investigator followed up the “What is it?"" question
. witha '‘How do you have-it stored?’’ question. Consequently, the two groups

. were in reality responding to two different questions.

Discussion

The rationale for this investigation stated at the beginning of this paper was
that, if readers proceed directly from print to meaning without a ‘sound
intermediary, removing the probability of a sound intermediary would not
result in significantly different rate and recall for the subjects who lacked this
intermediary. There is evidence from the differential responses of the
elementary students in the pronounceable and unpronounceable groups to the
- “What is it?"' question that the two groups did indeed learn the pronounceable
and unpronounceable stimuli differently. While the number of trials to criterion
was greater for the unpronounceable group, this difference was nat
significant. :
The results of this investigation do not support the hypothesis that readers
- proceed directly from print to meaning. Subjects in the pronounceable group
read the passage in significantly less time “than did subjects in the
unpronounceable group. The magnitude of this difference is appreciated when
one discovers that the elementary ‘students in the pronounceable group 100k
Jless time on the average 10 read the passage than did the graduate students in
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the unpronounceable group. Sub]ectg in the pronounceable group also
achieved significantly greater recall as measured by the name recall fask.

However, there is some observational data from this study to support the
print to meaning hypothesis. Subjects in both the pronounceable and’
unpronounceable groups appeared-to enjoy the story as thiey were reading it..
They chuckled occasionally and latet asked if “‘there were really fish like
thal." In addition, the_graduate students in the unpronounceable group
seemel genuinely sho¢ked when they were unabie to perform well on the
recall tasks. These observations lead us to hypothesize a third aiternative to
the “‘printto meaning'’/*‘print to sound to meaning’’ controversy.

Readers may indeed comprehend directly from print to meaning. However,
because short term. memory appears to’require- auditory rehearsal for
chunking into long term memory, recoding from meaning info sound may be
necessary for recall of what was corfiprehended. In short, fluent readers
proceed from “print to meaning to sound to memory.” (We.think!) !
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' . A partial validétion of the kernal distance theory
. for readability. '

7

Most simple readability formulas take two main variables into account:
1. Vocabulary difficulty as determined by syllables or unfamiliar (low
frequency) words; and N
2. Syntactic complexity as determined by sentence léngth.
: Yet, some experimentation and theory give indications that it may be possible
that two sentences of identical iength and identical vocabulary can have different

difficulty or readability levels. For example, sentence A may appear more.

difficult than sentence B: .
A. The fisherman, after climbing down the hill, was surprised to see the small
dirty boat. o L

8. The fisherman was surprised to sze the small dir'y boat after climbing

down the hill. ‘ :

Hence, by taking more or other syntactic variables into account, it might be
‘possible to develop a mere accurate readability formula, at least for research
purposes, if not practical application. Another possibility for practical use of
such information is instrucp’zns to writers who are trying to simplify their
written material. '

Several studies such as those done by Coleman v(1-964; 1965) indicate that

“embedded”’ sentences such as Example A where the subject and verb are
split by “distance” in form of a phrase are harder to read than non-embedded
sentences. A linguistic theory proposed by Yngve (1968) suggested that
“distance’ (a word or phrase) coming before the subject and verb would
make the sentence more difficult than the same distance coming after the
subject and verb. Using this information and_ a small scale pilot study, the
senior author proposed the Kernal Distance Theory (Fry, 1975) which stated: .,

“  that the nearer the kernel is to the beginning of the sentence, the

easier the sentence, and the less distance between elements of the kernel,

the easier the sentence. For the purposes of this theory, we are calling
the kernel the subject element, the verb element; 'and when present, the
object element. . . There is a minor and further refinement of the Kernel

Distance Theory which states that the distance between the verb and object

causes less difficulty than the distance - between the subject and verb.

Distance can be defined as number of words,.though in practice it is
«often the embedding of a phrase or clause.” !

It might Be noted that the term “distance” is somewhat unique to this
study and is defined as a word or phrase. The term “kernel”. refers to the
subject, verb, and sometimes object of a sentence and may not carry the same
interpretation as used by Chomsky (1957; 1965). J

Methéd'and Results of Twc; Studies

This paper will report the results of two different investigators to verify the

Q ’ "
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Theory o# four drfferent populatrons using four different measures as dependent
variables.

-§v

.Frrs!S!udy

Method,. DePierro (1976) developed 16 pairs of sentences, four for each part of
the theory (see Table 1) and asked 30 college students and *30 elememary
pupils to individually read them. He measured:

1. Abikty to (ecall the exact words in the sentence,

2. Thetime it took to read silently the complete sentence;

3. The delay between the end of the silent reading of the sentence and

the onset of oral recall.

Sentence pairs were written s0 that each pair contained the same words and
only syntax was altered according to hypotheses A balanced rotated design was
used to cancel out order effects.

The elementary pupils had reading abrlmes between 5.0 and 7.0; there
were no remedial readers.” The 14 male and 16 female college subjects
scored Between 7 percentile and 94 percentile on the Nelson Denny Reading
Test, and hence represented the full range of students found in college
settings..The test of significance was the Wilcoxon t.

Resuits. DePierro found that splitting the subject and verb (D2) often signifi-
cantly increased sentence difficulty. See results for H02 and HO3 in Table 1.
However, he found no support for a difference between the subject-verb

* split and the verb-object split. With the college population only he found a
difference contrary to the theory that distance after the kernel was more
difficult than-distance before.

A

Second Study
Method. In the second study, Weber (1977) using good and poor readers in a
junior college, attempted to replicate DePierro’s findings using, a different
dependent variable. She used student judgment of sentence pairs as to which of
the two sentences was most difficult. A group test was constructed using
DePierro's 16 pairs of sentences and another 16 pairs of sentences of her own
_ " to make the group test more reliable by increasing its length.
. The 52 poor readers were students who scored below 43 on the Comparative
Guidance and Placement Program battery of tests developed by Educational
Testing- Service and were placed in three Basrc Composmon classes. The §3
_ good readers scored above 43 on the same- test and were placed in three
Language and Literature classes. The test of significance was the Chi Square.
Results. Weber basically confirmed DePierro’s findings; distance between the
subject and verb was judged more difficult than the same distance either before
or after the kernel. No support was found for a difference between distance
before or after the kernel. Nor was there a difference for_distance between
the subject and verb, and the distance between the verb and the object (See
Table 1).

Discussion .

The Kernel Distance Theory, a tested by these studies, cap now be
srmplmed to six words, DON'T SPLIT THE SUBJECT AND VERB. Stated a bit
» more technically, distance between the subject and verb significantly increases
the difficulty of a sentence over one withh the same amount of distance
occurring either before or after the kernel. These differences showed up on

| ERIC oo Lze |,
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Table 1

Summary of Agreement With Hypotheses of the
Keme| Distance Theory

Fry Hypothesis Webera DePierrob
32 Sentence Pairs 16 Sentence Pairs
S College Elementary College
Poor Good Total |, N=30 N=230
N=52 N=53 N=105 .
Ho' Dy > Dq + - - Words - - .01
. Time + . -.05 ¢
Delay - + ‘
Ho?2 D2 > Da + + 4+.05 Words + .05 -
. ’ ~Time +.01 +.05
Delay' +- +
Ho3 D; > D +05 +05 +05 Words +.05 -
/ o Time + .01 +.05
Delay + +
Ho' D, > Dy + . Words - .
Time  + .-

Delay -

a Plus sign (+) means agreement with hypothesis using judgment, sng where
indicated by X2, p value.

- bpus sign (+) means agreement with nypothesis on three measures, sig.
wheremdlcated by Wilcoxon t, p value. .

C  Subject -Verb Object -
D D, " D3 D4
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four different measures of difficuity with four different populations (though not
entirély consistently). “

This finding is in agreement with the embedded sentence study ¢t Coleman
{1964) who had college students memorize pairs of sentences from a memory
drum. It also agrees with the Hamilton and peese (1971) listening comprehension
study of center-embedded sentences. And ‘it is in accord with the syntactic
measures of Marcus (1971) and Botel and Granowsky (1972).

The other parts of the Kernel Distance Theory are not confirmed nor does
the data reported here .confirm Yngve's theory concerning the- memory burden
difficulty supposedly caused by placing a word or phrase at the begmnmg of a
sentence.

However, there wvas some tendency for all hypotheses -to be seen as
positive. Weber's poor readers all performed in the diréction hypothesized and
DePierro’s elementary pupils on the time measure tended to support the
hypotheses. If any future research is dohe on these hypotheses it is
recommended that it be done with poor readers. s

"It is doubtful that the finding of these studies will modify the practical or more
popular readability formuias, but it might have some bearing on future readability
research.
~ These studies do have one very practical outcome. Writers shouid avond
subject-verb splits if they wish to simplify their writing.

¥ . «
that the nearer the kernel is to the "beginning of the sentence, the -
easier the sentence, and the less distance between elements of the kernel,’
the easier the sentence For the purposes of this theory, we are calling
the kernel the subject element, the verb element, and when preser.t, the
object element There«s a minor and further refinement of the Kernel
Distance Theory which states that the distance between the verbeand
object causes less difficulty than the distance between the subject and
verb. Distance can be defined as number of words, though in practice.if
is often the embedding bf a phrase or clause.”

Results. DePierro found that splitting the subject ana verb (D?) often

“significarttly increased sentence difficuity. See results for Ho2 and Hy3 in Table 1.
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Fourth graders’ comprehension of story structures
under three recall conditions

structure level and (2) the macrostructure level (cf. van Dijk, 1977). At the -
microstructure level, one is concerned with understan ing how :lexical,
propositional, and sentential variables influente text comprehension. At the
macrostructure level, one is concerned with understanding how sets of
propositions and sentences are structured relative to one another and how this
relative structuring influences text comprehension. T '
For the most part, reading research has focused on the microstructure level,

Tekt, or connected discourse, can be viewed at two levjf: (1) the micro-

" investigating word recognition variables and sentence comprehension variables,

and has paid little attention-to the macrostructure level. Yet, as studies in
other nonreading disciplines have demonstrated, it has become ingreasingly
apparent that models of word recognitiop or sentence comprehension cannot

-account for many of the factors.influencing children’s comprehension of written

text. Although theories of written text comprehension must eventually explain ;n!- A
how these macrostructure units influence children's reading comprehension of a .
text's macrostructure, the significance of macrostructure variables must be
cléarly understood befoi e this relationship can be explored. -

Researchers investigating how people comprehend story macrostructures”
(e.g., Glenn, 1978; Mandler & Johnson 1977, Stein, 1978; Stein & Glenn, 1978,
Stein & Nezworski, 1978) have assumed that there exists an “ideal” story °
macrostructuré which can be described in terms of a'specified ordering of story
categories, logically and temporally related. For.example, Mandler and Johnson
(1977) have defined the ideal story macrostructure as being comprised of
four categories: (1) Setting, (2) Beginning, (3) Development, and (4) Ending. The
Setting is a group of propositions or sentences which accomplish the following:
They introcuce the main charagters of the story, they describe the time and
local of the story, and they provide additional information the reader needs to .
know to understand the events that follow. In the Beginning, something
causes the main character to respond in some way (This response often
results in some type of displacement from the character's normal routine).
The Development describes the actions a character uses to obtain some
explicitly or implicitly defined goal.’ Finally, the Ending describes the conse-
quences of the effect of the goal either haying been achieved or not achieved.

A second assumption of story grammatians is that these macrostructures have
a real-time psychological counterpart existing in mind; thesg grammarians have
called these mind macrostructufes **schemata.” In sum, story schemata consist ’
of sets of expectations about stories, about the categories of which they are
comppsed, the way in which these categories are sequenced, and the types of
connestions between categories that are likely to occur (cf. Mandler, 1978,
Stein, 1978; Stein & Glenn, 1978). , ,

The question of how children employ schemata to comprehend written text is
unresolved for several reasons. First,. the early work of Piaget (1926/1960)
and Fraisse (1963) suggests that young children lack a framework for organizing , .
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the events of a story. Both Piaget Md Fraisse reported ‘temporal inversions -

* in young children’s recall and assumed the inversions resulfed from an inability
to establish a framework for organizing chrono!ogwai casual, and deductive .
relations. Such findings suggest that children do not have the. benem of well
defined schemata for organizing events.

In contrast to these findings, other findings (e.g. Brown 1975, 1.976 Stein,

1978; Stein & Glenn, 1978) have noted that chddrer do, in fact, orgamze
narrative information according to well defined schemata. For example in one
study, Brown (1975) tested kindergarten and second-grade children’s recognition,”
reconstruction, and recall of simple narrative sequences. For all children, logical
sequences were better retained than were arbitrary sequences. The difference

- between the two groups was that although kindergarten children could
recognize and reconstruct the correct sequences, they had*difficulty in main-
taining the ¢orrect order during recall. Second-grade children, on the other hand,
were able*to establish the correct order of the events no matter what the -
method of testing was. o h( v

™

- In addition to the problem of suchgcontradictory fmdmgs two other problems
with studies: investigating chitdren'sfuse of schemata in comprehending stories
stem from the conditions and procedures used to operationally defme story
comprehension. In terms of conditions, most research has focused on children's
comprehension of orally presented stories. The question of how children com-
prehend written stories remains largely unexplained. Although many researchers
have adopted the assumption that processes underlying listening comprehension 5
are the same as those underlying reading comprehension (e.g.. Goodman & '
Goodman, 1977). other researchers have demonstrated that this assumptlon is:
neither tenablé at the mi OSCODIC nor the macroscopic ‘level -of processing
(e.g., Hildyard & Olson, 1978:; Mosenthal, 1978; Thorndyke, 1977). ’

In'terms of procedures, the mostAypical way story comprehension is defined
is by having subjects recall a story fnmediately after presentation. Two measures
of orgamzatnon in recall are usually derived from this operational procedure. The
first is the relative salience of categories. As shown by Glenn (1 978) Stein
and Glenn (1978), and Mandler and Johnson (1977), categories vary in terms of
their salience or structural importance in recall. In” particular, Beginning and
Development categories tend to be recalled more often than Setting and Ending.
A second measure of organization tocuses on the waf the categories are
grouped in recall. According to story grammars, events should be recalled in
the sequence of Setting, Beginning, Development, and Ending. -

Studies, such as Brown's (1975), have démonstrated that under free recaII
conditions, young children tend to use a schema organization for remembermg
and ordering events. On the other hand, under such conditions as recognition and
forced recall, children tend to eptsodlcally remember information without thé

_ benefit of organizing schemata. In short, whether children would use aschemata |
to order episodes from a story in operational -procecures, other than free -
recall in unciear.

Another point-which needs mvestrgatuon is whether children’'s schemata for a
story changes over time. Because most studies of children's comprehension ot
stories focuses on immediate recall, it is unclear whether this schema structure

‘ prevails over time. Research is divided on this point. On'the one.hand, there
are those researchers (e.g., Mandler, 1978; Spiro, 1977) who argue that over
time, children will reconstruct narrative sequences so that they are_assimilated .

to new text structures, based upon redefined schemata. On- the other hand, -

there are those researchers (Cofer, 1943; Rubin, 1977; Squire,-Chase, & Slater,

N 4 1972) who argue that the structure of narrative sequences is left in tact due o’
superficial, or reproductive processing. In sum, how pervasive chi|drep's

a
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-story schemata are in organizing related narratives into a larger schema structure
has been poorly addressed ‘ .

The purpose of this study was to investigate the function which schemata
play in fourth grade children’s reading comprehension of stories under different
comptehension conditions. The three different comprehension conditions
included: immediate recall, delayed recall, and immediate forced recall. If -
children do, in fact, use schemata to comprehend stories, as Story grammars
predict, then one would expect children, in an immediate recall condition, to
consistently recall more information from some story categories than from others.
Secondly, if schemata are the principal means by which children organize and .
interpret narrative events, one would predict that the most saliently remembered
categories i1 free recall"would be the most saliently remembered categorigs in
the forced recall. Finally, one would predict that if children's schemata serve
to direct reconstructive, long-terrh remembering, then four complete stories
which, when put together form a complete new story, will be remembered in the
order of saliency of the categories they represent. In other words, if four
stories, when put together, comprise four categories of a well formed new story
(these categories being, namely Setting, Beginning, Development and Ending),”
- then one would predict that in a delayed recall of these stories, the stories
most saliently recalled would be those which comprise categories most
saliently recalled in the individual story recall conditions. These hypotheses
were tested in the following experiment.

Method

Subjects ) .

“Thirty students were randomly selected from two fourth-grade classrooms in a
large $uburban school near Albany. New York. All students participating in
the experiment could read and respond to the stimuli in the manner required. ‘

Materials

A story from a fourth-grade social studies text was rewritten into four
smaller stories following four different episodic parts of the original story. Each
of the four stories was written to conform to the story-grammir tree structures
of Mandier and Johnson (1977). Each story structure consisted of four categories:
the Setfing. the Beginning, the Development, and the Ending. There were three
tvents in the Setting, three in the Beginning. four in the Development, and one in
the Ending Each event within and across all four stories consisted. of eleven
propositions, as defined by Kintsch (1974j. The words’ in the propositions
within and across all four stories were controlled for in terms of -frequency
(KuTera & Francis, 1967) and imagery value (Paivio, Yuille, &4 Madigan, 1968).
Procedure B .

The thirty students read each of the four stories. After reading a story, each
student was first required to write al that he could remember about the
story. After the written recall, each student attempted to complete a cued recall
test This test required that the student fill in deleted information in eleven state-
ments. Each of the statements corresponded to information in each of the eleven
events in a story. respectively. All students were told that they should read
the story carefully, since they would be asked to write about each story and’
answer several questions. In addition, all students were informed that they would
be asked to write about the story one week later. The students read and
completed the tasks for each of the four stories on consecutive days of one
week. Eight days later, all students were asked to recall’as much as they could
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about all four stories. Thé students were tested in groups, wifh each group
receiving similar instructions. Instructions for the free recall were, “Write every-
thing you can remember about the story you have just read. Try to remember
everything. including the words the author used.” For the delayed recall,
subjects were instructed to " Write everything you can remember about the four
stories you read !ast week. Try to remember everything, including the words that
were In the story."”

Scoring

Responses to the free and cued recall tasks wer®@ marked by two raters.
Acceptable responses included propositions which were literal reproductions
from the text stimuli or else were synonymous with predefined text propositions.
In the immediate free recall, four scores were tallied for each story. These
scores included the number of propasitions recalied in the Setting, the Beginning,
the Development, and the Ending. Similarly, in the immediate cued recall, the
number of propositions correctly recalled from the Setting, Beginning, Develop-
ment, and Ending were likeways tallied. In the delayed recall, the number of
. propositions correctly recalled from each of the four categories from each of the
four stories was also tallied. ’

Results

-In the following analyses, in order to compensate for the fact that some story
categories had more events and propositions associated with them, recall"and
_recognition were calculated in terms of the mean proportion of propositions
recalled and recognized per category. The mean proportion of propgositions re-
called per category was calculated by multiplying the number’ of events per
category times the number of propositions per event and dividing this product
. into the number of propositions recalled per category. In determining mean
proportion of propositions recalled per category, the number of cued recall
questions correctly answered was divided by the number of events per category.

The first hypothesis was that It children use schemata to comprehend stories,
then children should consistently recall more propositions from some story
categories than from others. An Analysis of Variance of the mean proportion
of propositions in basic story categories recalled immediately after reading the
text (see Table 1) supported this hypothesis, F(3, 116)=19.11, p<.01. No
interactions proved significant. This hypothesis was further supported by a series -
of Schetfe’pairwise comparisons between the Setting and the other categories
within the stories: all Scheffes’were significant except for the pairwise com-
parison between the Setting and the-Beginning in Story 2. Propositions from
the Setting and Beginning were recalled significantly more frequently than from
the Development; propositions from the Development were recalled significantly
more frequently than from the Ending across all four stories, with the exception
noted in Story 2. ‘

The second hypothesis posited that if schemata are the principal means by
which children organize and interpret narrative events, then the most saliently
remembered categories in free recall should be the most saliently remembered
categories in the forced recall.. This hypothesis was supported by the fact that
an overall Analysis of Variance of the mean proportion of cued recall statements
correctly answered was significant, F(3, 116)=17.7, p <.01 (see Table 1). No
interactions proved significant. A series of Scheftes proved significant for all
pairwise comparisons, except between the Setting and the Beginning in Story 2
and between-the Beginning and the Development in Stories 3 and 4. The fact
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Table 1

Saliency of Category and Story Recall over
Four Stories Recalled under Three Different Conditions

Saliency (measured as mean broportion of propositions correctly recalled) of

Story ,Categbries in Immediate Recall

Setting Beginning Deve!obment - Ending,
Story 1 2 51 43 22
Story 2 67 58 48 17
Story 3 Y ) R 16
Story 4 . .69 53 42 \ © .20

Saliency (measured as mean proportion of recall questions correctly answered) of

Story Categories jn Forced Recall

L Setting Beginning . Development ' Ending
Story 1 .69 .58 _ ! 24 .20
Story 2 .58 .58 .39 12
Story3 " . 59 42 37 19
Story 4 | 63 47 0 39 - 28

Saliency (measured as mean proportion of propositions correctly recailed) of

Story Categories in Delayed Recall

Setting Beginning Development Ending

Story 1 42 21 29 .34

Story 2 31 10 18 21
. J

Story 3 A7 .07 12 18

Story 4 > .05, .02 10 12

that the 'saliency of the categories in the immediate and délayed recall con-

_ditions was similar supports the contention that children by fourth grade use the
same schemata for comprehending stories under varying operational conditions. _

‘The third hypothesis was that if children’s schemata serve to direct recon-
structive, long-term remembering, then children should recall four stories, serving
as a Setting, Beginning, Development, and Ending, respectively, to a sypér-
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ordinate story, in the 'same manner as they. recalled the Setting; Beginning,
Development, and Ending in the immediate recall stories. An Analysis of Variance
ot the number of propositions recalled from each story revealed an overall
significance between stories, F(3, 116)=21:82, p,<.01 (see Table 1). A
series of Schetfe” pairwise comparisons revealed that Story 1 (i.e. the Setting)
was recalled significantly better than Story 2 (i.e. the Beginning); Story 2 was

recalled significantly better than Story 3 (i.e. the Development); and Story 3 was -

recalled significantly better than Story 4 (i.e. the Ending). These results were
similar to those of the immediate recall findings that demonstrated a saliency
order, from most to least, of Setting and Beginning, Development, and Ending.
A serie§ of Scheffes revealed a significamly different saliency preference for
recalling categories within each story in-the delayed recall condition. The order
of saliency preference for each of the stories was Setting, Ending, Developmenr
and Beginning.

. The uniqueness of this fmal fmdmg is furtber compounded when one compares
the recall order of categories within the stories in the immediate and ‘delayed
recall conditions and between stories’ in the. delayed recall condition. In the
immediate recall condition, the Setting was recalled first 96% of the time,
the Beginning was recalled second 97 % of the time, the Development was
recalled third 94% of the time, and the Ending was recalled fourth 99% of the
time. In the delayed recall, between stories, Story 1, as Setting, was recalled
first 97% of the time: Story 2, as the Beginning, was recalled second 98% of .
the time; Story 3, as the Development, was recalled third 94% of the time; and
Story 4, as the Ending, was recalled fourttr 99% of the time. The recall order
of these categories was jn keeping with the order story grammars predicted.
However, in the delayed recall within stories, the Setting was recalled tirst 94 % ot
the time, the Ending was recalled second 86% of the time, the Development
was recalled third 95% of the time, and the Begjnning was recalled fourth 92%
of the time. (A series of ANOVAs performed on the recall percentage of
, categories under each condition ‘all proved sugmflcam ‘p <.01) This order of

category recall was not in keeping with the order story grammars predqcted

s

Discussion -

The findings of this study support the notion that chijdren employ schemata in
comprehending written stories much the same as they do in comprehending
spoken stories in immediate recall. The nature ofithese schemata is such that
text is processed hierarchically, with the most significant story categories being
the best recalled (cf. McKoon, 1977; Meyer & McConkie, 1973). Furthermore,
it appears that schemata serve to temporally order categories recalled, with
the most salient categories being recalled first.

These findings additionally demonstrate that fourth-grade children employ
schemata in the same manner under both free and forced immediate recall
conditions.

While these conclusions are supported by the fmdmgs in the zmmedtate recall
condition, they are not wholly supported by the findings in the delayed con-

" dition. In the delayed condition, individual stories serving as episodes of a

larger story were recalled in the manner story grammars predicted;, saliency and

order of recall followed the predicted pattern. On the other hand, saliency and

order of recall of categories of the individual, stories did not conform to--

the predicted pattern. The order of saliency and recall was Setting, Ending,
- Development, angd Beginning. .

This deviation in the delayed condition is unique for several reasons. First,

although the curve representing the saliency of recall resembles. the typical
E ‘ 4 .
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serial learning ‘curve, with recency and primacy éffects, the recall order of the

Setting and Ending do not conform to the typical recall order in serial posifion
studies. In addition to the recall order finding, other studies (e.g., Johnson &

‘Scheidt, 1977, Myer & McConkie, 1973) have demonstrated that primacy

<
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effects in prose recatl is not a function of seriation. What appears to have taken
place is that, over time, fourth graders assimilate smaller story schemata into
larger schemata and, in the process, reorganize the original schematic

organization of individual ‘story episodes. However, why this study’s children

arrived at the particular category organization they did in the delayed recall
needs further investigation and explanation. '

These findings raise an interesting question for the teaching and. evaluation
of reading. Most teaching and evaluation is based upon teaching and evaluating

children’s immediate comprehension of text. Comprehension, however, is not
only a process of a moment but of a_life time. The question of how one’
teaches children to comprehend text episodes’so that they are effectively and
“ideally” integrated over time needs careful consideration. How one is to
evaluate the effectiveness of this integration also needs to be considered.

B ¢ .
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-~ Differential effects of prior confext, style and -
~ deletion pattern on cloze comprehension

Psycholinguists and information processing theorists (Goodman, 1976,
Rummelhart, 1976; Smith, .1975) suggest that the proficient reader who
possesses an adequate knowledge base -relies pn context and syntactic and
semantic cues in order to comprehend readin material. Context allows the
reader to access relevant knowledge which_in turn, facilitates the

" comprehension process (Schallert, 1975). It has been demonstrated that
interpretation of entire passages can be affected by the context (e.g., the
passage title, Bransford and Johnson, 1972; Schallert, 1975). |

Goodman (1976) proposes that, as readers progress through a passage,
they must utilize their own semantic base to recreate the author's message.
Implicit in this model of the reading process is the idea of conceptual build-up.

As readers continue reading, the availability of additional information, cued .

from the text, further constrains the possible interpretations of subsequent
text. In analyzing the miscues of fourth grade children reading narrative
material, Menosky {1971) found that the quality of the students’ miscues
changed as they read the first, second, and final thirds of the story. Miscues
progressively detracted less from the author’'s‘message. Menosky interpreted
her results as evidence of contextual build-up in support of the Goodman
. m()de‘. - I B : . ? :
If the cloze procedure (Taylor, 1953, 1956) as a measure of comprehension .
has validity, ‘according to the psycholinguistic nfddels evidence of contextual
build-up should be expected. Some studies suggest that the ability to complefe
cloz% is bilaterally constrained by four to five words on either side of the
delehon (Aborn, Rubenstein, & Sterling, 1959: MacGinitie, 1961;. Miller &
Coleman, 1967). Other studies provide evidence that this ability may be
influenced by context that extends beyond the immediate sentence, perhaps
even to an entire paragraph (Ramanauskas, 1972). No consensus has been
reached concerning the effect of context on cloze nor has this influence been
studied over passages longer than a paragraph.

The purposesof this study was to examine the effect of varying amounts of
prior-context on cloze performance. Consistent with the Goodman model, it
was predicted that cloze comprehension would be greatest for those who
received the most context prior to the cloze passage (500 words), less for
those who received some context (250 words), and least for the control group,
if contextual build-up occurred. .

Two other factors, style of writing (narrative or. expository) and deletion
pattern (one-fifth or function word), were considered. Sager (1977) suggests
that in technical material the logical argument is carried by function words.
Due 1o the descriptive’ nature of narrative material, the content usually is not
organized to. present a logical argument and function words serve a more
general purpose. Therefore, it was hypothesized that function words would be
more difficult to replace in‘expository material than in narrative material. One-
fifth deletion was included so that the results of this study could be compared
with the existing research on cloze. ’
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Method

Sample

The 93 subjects for this study consisted of 53 eleventh-grade studems and
40 twelfth-grade students in a suburban New Jersey high school. They were
enrolled -in either academic composition or general English classes. The
sample mean on a standardized reading comprehension test ranged from the
38th to 40th percemlle )

Materkis ' .
" Two narrative cloze passages (Kon-Tiki and 1984) and two eXposnory ¢loze
passages (How to Read Body Language and The Good-Natured Gorilla) were
created. On three feadability measures, the narrative material ranged from
seventh to ninth grade level and the expository: from ninth to twelfth grade. A
one-fifth deletion pattern was applied, to Kon-Tiki and Body Language. For .
1984 and Gorillas, if the fifth word (or multiple of 5) was a function word, it was
deleted. If not, the next function word following the fifth word was deleted. All
cloze passages were approximatély 250 words long allowing for 50 deletions.
All deleted words were replaced by un-numbered 10- -space blanks. :
Each of these four passages appeared in three prior context conditions: (a)
only the cloze passage, (b) the cloze passag€ preceded by a page of 250
words of the text, and (c) the cloze passage preceded by two pages of the text,

250 words per page., /
Procedure.’

This study was conducted in six 45-minute sessions over a period of three to
four weeks. During the first session two teaching passages were administered
and four points were stressed: 1) Only one word belongs in the blank. 2)
Spelling does not count. 3) If more than one word seems to fit the blank space, -
choose {he one you think is most consistent with the author's message and
style. 4) Remember that cloze is a difficult task. These four points were also
reviewed at the beginning of each cloze testing session. In.the second session
the subjects were administered the Reading Comprehension section of the
lowa Silent Reading Test, Level 3, Form F {(1972). In each of the last four
sesgions, subjects completed the experimema| loze passages.

Design - '

A split- p|o'f design was used with amount of prior context the between-group

variable. Style and deletion pattern were repeated within-group variables
.counterbalanced for passage order, grade and class.

Passages were scored for percent of exact replacement of deleted items.
All two-word responses, morpho|og|cal variations, and omissions were scored
incorrect.

. Results and Discussion

Preliminary investigations revealed no differences attributable to sex or
grade. Therefore, these variables were not considered furthes.

INna3x2x2 (Conteit x Style x Delehon) factorial analysis of variance, no
significant main effécts of prior context were found, F (2,90) = 0.365, p > .05.
This result seems to lend support to the position that the cloze task forces the
subject to ¢oncentrate on a more'limited area of the text (Aborn et al., 1959; .
MacGinitte, 1961 Miller & Coleman, 1967). Another interpretation of these

!
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- data from the perspective of ‘discdurse analysis is that the demands of the -

cloze task may be interfering with the subject’s ability to utili.. the strong
cuing systems of connected discourse,'torcing the subject to attend to
syntactic and semantic information at the sentence level. If this interpretation
is accurate, it appears that cloze is not an 3dequate measure of the reading
process.! . | ‘ ' .

Although there was no overall effect, upon inspection of individual items, it
appeared that certain types of items such as pronouns and adjectives of
quantity were more atfected by prior context. One way to identify these items
would be to analyze cloze answers using the lexical marker-transfer feature
model proposed by Finn (1977-78). Once words of this type are identified,
meaning those which are affected by prior c‘c‘)[rtexx,. experimental passages
could then be constructed using these words as deleted itgms, thus modifying
$he cloze deletion pattern as it has been traditionally defiried. -

Style, F (1,90 = 60.56, p <.001, and type of dgletion, F (1,90) = 1873.67, p
< 001, were both significant. However, even though the difference in style

was significant, it only accounted for 3% of the total sums of sqfiares. The .

score for narrative style (M = 54:75) was significantly greater than that tor
expository style (M = 48.43). Although readability was equivalent within style,
it was hot equivalent across styles. Therefore, this ditference in means may be
a function of the different readability ranges or'the style. , '
The significant difference for type of deletion aqcoumed’for almost 53% of
the total sums of squares. Table 1 presents the means. n both styles, one-fifth
cloze was more difficuit than functionword cloze. - .

Tabie 1
Mean Percent of Correct Responses

_on Narrative and Expository Pas‘sageS“

<o . with Random One-Fifth or Function Word Deletions

CTX 1 CTX 2 CTX3 TOTAL M

s JFet 15 Fet 15 Fot 15 Fe

Nar 39.48 66.77 4226 6871 4142 69.87. 4105 68.45
Exp 3594 59.94 3677 6368 33.68 60.58 3546 61.40

It was hypothesized that there would be a significant interaction of Style x

* Deletion, that subjects would score higher on function word deletions jn the

expository style passage than in the narrative style passage. Results show no
significant interaction, F (1,90) = 1.026, p > .05. In this study the function
word deletion pattern was constructed to be as consistent’as possible with the
cloze literature. Inspection of the deleted items revealed a low proportion of

words such as conjunctions which ‘Sager (1977) notes primarily" carry the

1 The auihors wish to thank reviewer 8.1 for helpful comments on this point.
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‘ logical argument of the text. Further research employing a deletion pattern
based only on conjunctions might produce evidence of the specific role of
these functions words in expository material.

. A major -tharacteristic of, narrative style is the elaboration— the
redundancy, the variety of vocabulary items, the use of synonyms, the reliance
on a number of terms to describe a particular ¢oncept. For example, in Kon-
Tiki, wave is referred to as (a) ‘'the wall,”” (b) ‘‘the great green wall,” (c) "'the
mountain,'' (d) ‘‘the hell,” and (e) '‘the sea.’’ A characteristic of expository

-~ -~ material, onthe other hand, is precision. Lexical items, particularly nouns, are
not varied in an attempt to maintain clarity.

A further analysis (based on an analysis by Filenbaum, Jones & Rapoport,
1963) of the one-fifth cloze passages investigated this style difference. A
lexical score, representing the percent of lexical items correct, and a function
score, representing the percent of function words correct, wete calculated
(see Table 2). A 3 x 2 analysis of variance (Context x Style) was performed
using €ach of these scores, lexical and function percentages. Results indicate
that lexical ilems-in narrative material were significantly mote ditficult to
replace than in expository material, F(1,90) = 5.40, p<.05. This further
analysis also indicated that function words in the expository material were
significantly more difficult to replace than those in narrative material, F (1,90)
= 6.56, p < .05. Even though there is a confounding of readability and style,

‘these results tentatively support the conceptualization of this difference
between expository and narrative styles. This conteptualization needs further |
testing utilizing materials of equivalent readability. Additionally, it is felt that -
this type of analysis may prove uggiuldn future cloze research.

Table 2
Meaq Percent of Correct Responses
on Onefifth Cloze Passages -

in Three Item Categories

=+
CTXA1 CTx2 CTX3 TOTALM
 Kon-Tiki (Nar)
' Total 39.48 42.26 41.42 - 41.05
* : Lexical 17.26 20.00 - 20.48 19.25
Function 54.30 57.10 55.38 55.59
Body Language (Exp)
Total 36.00 36.77 33.38 35.48
Lexical 22.70 23.30 18.88 ° 21.63
Function 51.61 52.60 51.05 51.75
116 -
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Traditionally, it has been demonstrated that cloze correlates highly with
standardized reading comprehension tests. When one wishes to examine
specific aspects of the comprehension process, cloze seems less appropriate
as a measure, since it seems to force processing to occur at the sentence
level. The fact that the deletion patterns have been based on statistical, not
linguistic models may be another reason why cloze has been insensitive to the
natural cuing systems in connected discourse. 7

Bowers and Nacke (1971-72) and -Ohnmacht, Weaver and Kohler (1970)
have proposed that deletion patterns be based-on a linguistic model. One
promising approach to determine those linguistic items which provide
cohesion in discourse is that of Finn (1977-78). Once such items have been
identified, deletion patterns based on these items can be constructed as more

accurate measures of contextual buildup. Additional factors which must be,

considered in developing new deletion patterns are those associated with the
differerces in style and organization of'textual material.
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‘Some things the reader needs to know
that the listener doesn't

3

Much attention has been paid to the similarities between. listening and .
reading. In both teaching programs and research, it has often been assumed
that reading comprehension ability consists of a simple combination of
listening comprehension and print-to-sound decoding abilities. Clearly there
are many important Similatities between listening and reading, and throygh ",
experlences with spoken language‘the child acquires mugh of what he needs
to know in order 1o read. However, this emphasis on the similarities between
listening and reading has led to the neglect of some important differences.

- This paper will focus on these ditferences and consider the questiod: What do '

skilled readers peed.to know that they would not have acquired via experience
with spoken language? Particular emphasis will be placed on the listening,and
reading tasks encountered by transitional readers, those who have mastered
individual word decoding but still have a lot to learn before they can fluently
corriprehend written language.

The differences between the written and spoken language school chrldren :

encounter will be divided into five categories: (1) differences due 1o the
existence of intondtion and stress in speech but not in writing; (2) differences
in the situations in which speech and writing are generally used; (3)
differences in the functions speech and writing most commonly serve; (4)
differences in characteristics such as vocabulary, syntactic caomplexity, and
amount of redundqncy, and (5) differences due to the permanent nature of
writing and thetransient nature of speech. In the final section, we will consider
the ways in which thesé differences interact to make the task faced by novice
readers different from the listening tasks with which they are already familidr.

Intonation and Stress
It is obvious that speech contains intonation and stress while writing does
- not. However, it may not be immediately’ obvious that intonation and stress™
provrde information that is useful to listeners. Intonation helps listeners divide |
the stream of speech into. meaningful word groups. Stress is useful in
determining which is the new or important information in a sentence.
First, consider the use of intonation to help determine which words -go

together to form a meanlngfui group. Such groups of words -are sometimes -
called constituents. There is afarge variety of evidence that such grouping is .

necessary to understand any but the simplest sentences, whether they are
presented in writing or in speech (e.g., Clark & Clark, 1977). Consider the
following semence (Graf & Torrey, 1966) divided in two drfferem ways:

.
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A ‘ B

During World War || * During World War

even fantastic schemes [l even fantastic

received consideration 'schemes received |

if they gave promise ‘consideration if they gave

of shortening the conftict. . . promise of shortening the
‘ conflict.

A is easier o read than B because it is divided at tonstituent boundaries. That
is, It has been prechunked into meaningtul units. Now consider. readmg this
sentence aloud. Clearly the pauses tend to fafl along the breaks given in A, not
those given in B. This is a well documented finding: Pauses and other
.intonation features often provide cues to constituent boundaries. :

The reader also must determine whiche words go together to form
meanmgful groups. How can- this be done without intonation? Punctuation
provides some help, but is, generally not sufficient; most constituent
béundaries are not marked by any punctuation. The reader must depend on
syntactic and semaritic cues.to constituent boundaries. For example, some
types of words, such as determiners (a, the), quantifiers (some, all, marty), and
definite pronouns (I, you, she) usually occur at the begmnlng of a constituent.
The use of syntactic cues such as these seems to require more complex
knowledge and processing than the use of intonation cues; they simply are not
as obvious as intonation. This may cause difficulty for novicé readers in -
determining the constituents of written sentences, and therefore in
comprehending them. ‘

Stress provides cues useful in separating the new or focal infdrmation
contained in a spoken sentence from the less important information (Bolinger,
1972). For example, consider the" foIIOW|ng ‘sentences spoken with the.
capitalized word stressed 4
o [y
C. JOHN stole the picture. ‘ L.

D. John STOLE the picture, . . . ;
E. John stole the'PICTURE. . Y ol

A\]
v

In each case the sfressed .word would be the one carrying the new
. information. That is, sentences C. D and E could be answers to questions C
D’ andE’, respectnvely

C’ Who stole the picture? \ .
D’ What did John do with the picture?
€’ What did John steal? »

The stress on the new or important terms p?ovides the listeners with useful.
information. Readers must compensate for thé lack of stress cues and are '
forced to rely upon less obvious cues to identify the important inf rmation.
Readers must make greater use of syntactic cues (compare It was John who
stole the pictyre with It was the pictufe that John stole). Also, readers must
make greater.use of information from previous parts of the text and from their
own knowledge to determine which is thé important or new intormation. Again,
‘the lack of cues which are-available in speech forces readers to Wse more
complex knowledge and processes than listeners, and this ma present
problems for rovice readers. ‘. s
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. Ditfefences in tha Situations in which Speech and Writing.are Used

Anything written can be read aloud and anything spoken can be written
down. Howevér, the two modes-are by no means interchangeble. Some:
situations and purpases call for spoken communication and others for written.
For example, speech is most commonly found in situations where the
communicants are in the same place. Therefore, speakers and listenets often ‘
share a mutual nonlinguistic cohtext and are able to interact with each other.
Writers and readers generally do net share a common noplinguistic context
and generally cannot interact with each dther. A shared context would often
facilitate understanding and we know that young children rely a great deal on.

- context to help them understand speech. Alsq, when the communicants can
" interact the speaker <an take into account wbat the iistener already knows,
and doesn't know, and the listener can direct the speaker by asking questions,’
making cominents, or just looking puzzied. These differences are considered ’
* further in the paper by Rubin in this volume.

3

‘Ditferences in the Functions of Written and Spokén Communication

Speech and writing also differ in their usual functions. There ig a strong
tendency for speech to be used for informal ‘'socialk communications and -
writing for the moi e forma! communication of information. This difference may
result in difficulties for novice readers in two ways. First, the reeding  tasks
they face may often assume k1oviedge that would not be necessary to

“understand the spoken language they usually encounter. That'is, the
acquisition of much new knowledge and the extension of existing Knowledge is
necessary for successful reading. Secondly; interpersonal communicatipn
may be much more motivational than intormational communication. Many
children may lack motivation to work at understanding the abstract, formal,
detailed language often found in writing. ) '

Differences in the Language MJsed in Speech and Writing ’ . /,

Studies have found that the actual languége used in writing tends to differ
from language used in speech in a vdriety of characteristics. DeVito (1965) -
compared samples of the writing and speaking of teh speech professqrs on
topics of prciessional interest. He found the writing contained longer and less
common words, .as well as a larger diversity of worllg. Similar, studies have -

found that writing tends to be less redundant than speech: Speakers often
" repeat themselves, either verbatim or in paraphrase (Walker»1375; Horowitz &
Newman, 1964, Wilkinson, 1971). 'Furthermorp‘; it has been proposed that
writing tends to be syntactically more complex (as indicated, for example, by
frequency of subordinated and conjoined’ ¢lauses) arid more -p‘eta'iled and
precise than speech (Horowitz & Berkowitz, 1967, Wilkinsoq, 1971).Ithas also_-, -
been suggested that certain types ofi complex discourse Siructures may be
more natural in writing (Danks, 1974). - '
_ Ifthese differences hold for the speech and writing children encountes, they
would entail differences in the knowledge necessary for. successful réading
and listening. The novice reader may well face more compléx vocabulary,
sentence syntax, and discourse structures ;than he “had previously
encountered in speech, and therefore would need to extend his knowledge in
these areas. He also must adjust to the greater detail and precision found in
writing, and to learn to take advantage of the permatence of writing to
compensate for its lack of repetition. . . . . .

150 s
(< -y
‘ © 140

.




Using the Permanence of Written Text

The permanence of writing provides readers with some very useful options
not avatlable to hsteners Readers can proceed at their own rate while
listeners must follow the matenal as the speaker presents it {although this may
often be compensated for by the option of interacting with the speaker).
Furthermore, the pace s not simply set and then maintained throughout the
text Skilled readers siow down for important or confusing passages and speed
up for easy or unimportant ones Another oplion, available to readers is
returning to previously read parts of the text. Skilled readers do this often,
going back to reread as little as a single word or phrase or as much as a large
section of text Efficient readers may also take advantage of the permanence
of writing by previewing the text to organize further reading (Robinson, 1970).
In general, skilled readers take advantage of the permanence of written text by
eficiently extracting the information they need as they need it, but poor
readers may-not do so (Nevilte & Pugh, 1976-1977).

Efficient extraction of information from text requires some skiys which have
been generally neglected in studies of reading. Readers need to monitor their
own comprehension so they can determine when rereading is necessary and
they need to evaluate what they are reading to determine if it is important and
needs 1o be read slowly and carefully Very little is known about how skilled
readers do this monitoring.and evaluation or about how these skills develop,
out the himited avallable evidence suggests that monitoring and evaluating
may be surpnisingly difficult for young children (Markman, 1977; Brown &
Smitey, 1977y The importance of these skills in reading, their development,
and how they can be trained are clearly in need of further study.

e

*

Interactions of the Differences Between Written and Spoken Language

Ditferences from these five categories interact in determining how the skills
and knowledge necessary for sucnessful reading differ from those necessary
for successful histening. By way of summary, some of the areas in which the .
novice reader may need to acquire new skillsand knowledge will be reviewed.

Successtul reading may require more comprehensive general knowledge of
the world than listening for a number of reasons. Writers generally cannot
tailor their message to fit a particular reader, while speakers often can. Also,
writers are unable to receive continuous feedback from the recipients of their
message. and are not avallable to answer requests for clarification, as
speakers are In many situations. As Socrates tells us in the Platonic dialogue
Pnaedrus  *"Written words seem to talk to you as though they were intelligent,
but if you ask them anything about what they say . . . they go on telling you the
same thing forever ‘

Since readers are unable 0 Wfluence how the message is communicated,
they 'must depend upon their own abilities and knowledge to interpret it. The
use of wntng for more informational, rather than interpersonal,
communication, and the greater detail and precision found in writing, also
contributes: to the novice readers’ need to increase and expand their
knowledge R :

Novice. readers also need to increase their knowledge of syntax and
vocabulary over that acquired via listening. The syntax encountered in writing
may often be more complex, and the vocabulary more diverse, than that found
in speech Also, since intonation and stress are not available, readers must
depend more upon syntactic and semantic cues to determine constituent
boundaries and which terms convey the focal informatioo.\amhermore,

s
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readers must comprehend the syntax and vocabulary as it is written; they
cannof interact with the writer to-ask for clarification and they are less likely
than listeners 10 have the same information restated in a different form.

Although writing presents some unique difficulties, it also provides the reader
with some options that, when used properly, can facilitate comprehension and
oerhaps compensate for some of the ways 1t is more difficult than listening.
Since wnting is permanent, readers can set their own pace, reread when
necessary, and preview the material to organize further reading. Efficient use
of these sampling options requires that readers monitor. their own
comprehension, so they know when to reread or slow down, and evaluate what
they are reading, so they can attend carefully to the material that is important
for their purposes. These two skills of monitoring and evaluatmg may be very
ditficult for novice readers. :

We have described several types of knowlecdge that novice readers may
need to acquire or increase, and several types of cognitive processing they
need to master. It is important to realize that readers cannot simply deal with’
one of these requirements at a time, but must use all these types of knowiedge
and processes at once. Even it a reader is capable of monitoring his or her
own comprehension, evaluating the rnaterial, using syntactic and semantic
cues to determine constituent boundaries and the important terms,
understanding the vocabulary and syntax, and using the required general
knowledge. doing all of these at once may qvercome his or her attention and
processing capactties. That is, even with each individuai component
mastered, combining them into efficient reading may present difficulties.. s
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A taxonomy of language experiences

.

Children come to the task of reading with a set of well-practiced oral
language comprehension skills.- This linguistic skill, which a child has
developed in a remarkably short time, obviously greatly facilitates ledarmng to
read. In fact, Huey (1908) regards reading as a process of decoding .
orthographic symboi$:to a phonemic representation, then comprehending that °
. as if it were speech: '‘The child comes to his first reader with his habits of

spoken language fairly well formed and these habits grow more de~nly set
- with every year. His meanings inhere in this spoken language and belung but

secondarily to the printéd symbols.”" Yet the current furor over children’s
inability to comprehend what they read indicates that a child’s oral language
skjlls in and of themselves must not_be sufficient precursors to reading.
Although it is clear that the necessity for visual decoding is a difference
between children's oral language and reading comprenension, it is but one of
a great many distinctions, all of which may well present stumbling-biocks for’
children learning to read. This paper introduces a taxonomy of the differences
between children’s typical oral language experiences and the experience of
reading a book. By delineating the dimensions along which these language
experiences differ, we hope to understand better the nature of the cognitive
leap we expect children to make in learning to read. In addition, the set of
differences between oral conversations and written text gives us the tools to
‘specify the relationships among other language experiences such as watching
television or plays. talking on the telephone and reading comics and to
understand the cognitive demands each of these experiences makes on the
child as comprehender. : :

The majority of a child’s oral ianguage experiences may be described as
interactive conversations in which the child participates as both speaker and
listener. All the participants share a spatial, temporal and situationat context

. and their verbal communication is augmented by intonation, facial expression
and gestures. The differences between this situation and that of a child
reading a story may be divided into two large sub-categories: those having to
do with the communicative medium and those dealing with the message, each
of these subcategories is further divided into dimensions. The emphasis- here
will be on medium dimensions and on the new demands these differences
impose on children learning to read; the message dimensions — topic,
structure and function — will be discussed only briefly, but a more complete
descriptiorf may be found in Rubin (1978).

There are seven dimensions along which the communicative medium of a
language experience can be placed. If we think of a space defined in terms of
these seven dimensions, .a child’s oral language experience, as described
above, would lie on the opposite end of a long diagonal from reading stories,
with one point being (0,0,0,0,0,0,0), the other (1,1,1,1,1,1,1). The medium
related dimensions afe: modality, interaction, involvement, spatial

]
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commonality, temporal commonality, concreteness of reterents, and
separability of characters. While these distinctions are in some measure
intuitive, there 1s as yet littie or no evidence that any one of them is a crucial
difference which causes problems for children learning to read. The requisite
expenments have not been done at least in part because these dimensions
have not been succinctly identified before. The framework presented here
should be regarded, then, as a set of hypotheses and suggestions for future
research_Further descriptions of the aimensions are-as follows:

1. MODALITY — is the message written'or spoken? This dimension is the
one on which most research on the relationship betw®en listening and reading
has focused (see Danks, 1977, for a review of this work). In fact, that work has
mainly concentrated on Only oné aspect of this distinction: the added
- necessity’ of vistial decoding in reading. Even. in this single dimension,
however, there are other ditferences which impinge substantially on the
processing demands of the comprehension task. .

Spoken language has as one of its most salient aspects the use of stress, .
intonation, and other prosodic features. Temporal characteristics of speech
such as pauses and changes in speed often provide clues for the chunking of
words into larger constituents, while stress indicates discourse organizing
concepts such as the distinction between given and new information (Clark &
Clark, 1977). The transition to text requires the development of alternate
strategies to compensate for the disappearance of these features. .

Text does have some compensatory aspects, however. Punctuation

_provides some of the clues for which prosodic features are useful. in contrast
with speech, segmentation of the message into- words and sentences is
concretely indicated in wtitten text and is not a task which must bé performed
by the reader. In addition, certain devices which are used solely in text such as
paragraphs, underlining and italicizing can help specify the larger structure of
the message. Effective reading involves recognizing the function of these aids
and developing processes to take the best advantage of them.

Another characteristig of text which canbe an asset in its comprehension

is its p&rmanence. Readers can use this fact by looking back over passages
‘they have previously read, re-reading a sentence which was misparsed the
first time around or re-reading an entire paragraph whose point became clear
only at the last sentence. A major strategy a child must develop in making the
transition from oral t written languagé is a method for using the permarence
of text to compensate for some of its differences from speech.
2. INTERACTION — is the hearer/listener able to interact with the
speaker/writer? Clearly, in a conversation, each participant has a chance to
speak and often uses this opportunity to indicate that he or she has not
understood the speaker. Thus, in a conversation which is ‘‘working,” the
hearer can verify his or her hypotheses quickly, making the maintenance c{
competing hypotheses less necessary. - The parallel construction of
hypotheses is a skill which we hypothesize children. must learn in their
transition to reading stories. T

Being in a conversation also requires the listener to make an active
attempt to understand what is being said in order to respond appropriately. In
non-interactive media such as books and TV this impetus is absent.
Participatory language experiences are, in addition, highly individualized; each
participant has _some model of the other's beliefs and knowledge and
composes utterances taking this model into account. Thus, the language with
which a child comes into contact in conversatons is more tailored to his or her
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knowledge than the language in a multi-recipient object like a book could be.
Even in the best of situations, then, a child reading a book will encounter
unfamiliar matenial more often-than in having a conversation with a parent or
peer iy ‘

3 ‘I.NVOLVEMENT — 1s the communication directed to the readerllistener? ,

The inclusion of this dimension refiects the fact that certain language |

experiences are directed toward the reader/listener, while in others, he or she
is essentially “‘eavesdropping.”” One clue to’locating a language ex%rience
along this dime/ision is the use of second person pronouns. An “involving"
communicatiod will use "'you'' to refer to the reader/listener, sometimes even
In the imperatife. If a 'noninvolving’’ communication contains *'you™" at all,
the referent will be a character in the story, or a generalized person ('‘You
never. know what's going to happen next.”’). Involvement in a communication

act usually implies that the writer/speaker knows who the reader/listener is; -

consistent with this implication is the fact that most written communicatfons, of
this sort are derived from oral situations (e.g., letters). ' S

4" SPATIAL COMMONALITY — do the speaker and listener (reader and
writer) share a spatial context? This dimension really comprises two ditferent

- questions. The first might be phrased: Can the participants see one another?

The second: Can the participants use the same spatial deictic terms bcause
they are (n the same place?

The first question is primarily one of extra-linguistic communication.
Gestures. facial expressions and pointing can all be used to facilitate
communication. A nod of the head may denote agreement; a puzzled look may
communicate a lack of understanding, causing the speaker to restructure the
utterance. Pointing may aid in specifying referents for pgonouns or nouh
phrases such-as '‘that dog over there.” . .

) The second aspect of spatial comqonality has to do with the use of’
delctic words such as ‘‘here,” ‘'there’<''gome,” ''go,’" etc. If the two
participants are in the same place, they can undzrstand sueh words- without
translating them to account for the other person’ being in a different place.
- The permanence of written language and the existence of modern
telecommunications have cfeated situations in which the two participants can
be separated in space, thus making it necessary for the listener to interpret
spatial deictic terms in the speaker’s context. In related work both Tanz (1976)
and E. Clark (1977) have noted that children’s ability to understand spatial
deictic terms even in oral language is not complete when they enter school.

5 TEMPORAL COMMONALITY. — do the participants share a temporal
context? This again is a deictic issue involving the"use of such weords as
now.” ‘“‘today,” ‘“last Sunday,’ and verb tense markers. The correct

interpretation of such words when the participants are separated in time -

requires the reader/listener to take the point of view of the speakeriwriter. A
child’s oral language experience does not often require this ability to switch
the temporal context of utterances. Although it is certainly possible for a
mother to address the following remark to her chilg: “Remember | told you’
yesterday, ‘You cango out toplay tomorrow'."", it appears that this demand for
temporal context-switching is seldom imposed on a _child. in oral
conversations.

6. CONCRETENESS OF REFERENTS — are the objects and events referred
to visually present? Early conversations deal almost exclusively with concrete
objects which a child can see: Mommy, Daddy, clothes, food, or objects which
_ the child has at least seen previously and which therefore have some concrete

realify to him or her (Nelson, 1974). In reading or listening to stories, a child is

&
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often required to make dp an object or event given an incomplete, verbal
description, a process which may take additional cognitive sophistication. The
child may also have to integrate several partial descriptions of the same object
and remember the composite description without the aid of an external
referent. . . :
7. SEPARABILITY OF CHARACTERS — is the distinction between different
people's statements and points of view clearly indicated? In a normal
conversation, such distinctions are obvious, as each person makes his or her -
own statements; each pdint of view has a physical ‘anchor”’ Even so, for a
young child, the parallel maintenance of several distinct points of view may be
confusing. In a book this problem 1s compounded, as the child must not only
“construct’”’ the individual involved (see concreteness of referents, above), -
~ but must parcel out commients, feelings and motivations to each of them on
the basis of more subtle clues: punctuation, paragraph structure and
inferences based on some consistent model of each of the characters.

3; Thése seven medium dimensions, however, account for only some of the
differences among language experiences. Conversations and texts diverge
significantly in terms of thel structure, function and topic of the message itself.
The structure of most; conversations = (short = statements related as
questiofi/answer or on a icommon topic) is a far cry from that of stories
{episodic Structure, including setting, character introduction and action
(Rumelhart. 1975)). Ditferences in vocabulary and syntactic structure between
oral and writien language have also been noted (Danks, 1977). In terms of
topic, many of a child's conversations center around concrete, familiar
objects; the transition to reading involves a move toward more abstract
subjects often unfamiliarito the reader. The function of reading also differs \
dramatically from that ofhaving a conversation. Children usually engage in (
coriversations to get information, cause an event or make social contact. The
functipn of texts tends more toward informing, persuading, or, in the case of
early:grade readers, teaching new words. The purpose of these texts often
escapes children. They demand, "“Why should | read?*; interestingly enough,
they never ask, “Why should | talk?"".

. Although these dimensions have been identified and discussed by
contrasting two extremes — children’s oral conversations and reading a story

* — there are many language experiences which lie between the two. A
dimensionalization like the one presented here defines a space within which
language experiences may be compared and inspires a search for the
uninstantiated possibilities. We can think of each language experience to be .
described as a point in 7-dimensional space. At first the space appears to be
only sparsely filled, but, in fact, we can come up with quite a few intermediate
points by teasing apart the dimensions listea above.

. Take, for example, talking on the telephone, a language experience which is

"+ very similar to a face-to-face conversation except for the lack ot spatial
commonality between participants. This difference implies that a child.talking
on the telephone faces the potential problem of incorrectly interpreting words
such as "‘here’’ because of the spatial context shift necessary to interpret the =
word. An additional hindrance impliéd by the position of this experience on the
“'spatial commonality'' dimension is the lack of éxtralinguistic communication, \
made impossible by the limited communicative medium. Objects referred to in
the conversation which are in the speaker’s spatial context are probably not

i» immediately visible or accessible to the child. For a child who relies on these -
aids to comprehend speech, their absence may necessitate additional
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processing and/or lead to comprehension difficulties. The point is that this
additional processing is precisely the type\which is necessary in reading
stories as well. ‘ v

Another example I1s reading comics. Altholgh this activity shares wiii -
reading stories the act of decoding, it differs fromhjt along several dimensions. ,
Characters in comic books are easy to identify because they are visually

", _.represented and their words and actions are clearly attributed to them. The

~ multitude of pictures also makes it easier for a child to visualize referents  *

(ammals, casties qr dragons) and make it less necessary for -him or her to
integrate successive partial descriptions into a larger one, as the picture
provides many of the details at first glance. The structure of the text in comic
books tends to be conversational, so they mav lie cldser to certain oral
language experiences on the message dimensions (structure, function and
topic) as well. .

The existence of this space of language experiences, then, allows us to
mak& hypotheses about some distinctions between oral conversations and
written text which may really make adifference to children learning to read. It

. also provides a framework for identifying how other language experiences
might be related to conversing and reading, what cognitive demands they
share with each and how we might use them to ease the transition for children.
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Characteristics of the cloze procedure as a research
tool in the study of language

e 3 -

The purpose of this paper is to demonstrate the value of the cloze procedure
in developing comprehension measurements for both written and oral language
research. It will be argued that the cloze procedure is uniquely qualified for this
important function due to (a) its theoretical base in an information processing
theory of learning and communication and (b) its superior psychometric potential
for generating valid tests of language comprehension. ) -

For the past twenty years, the writer has been collecting bibliographical
references and documents in which the cloze procedure has been used as a
research tool for studying a wide variety of language Variables. At the present

“time, approximately six hundred- references have been gathered. Although the
major thrust of numerous papers on the cloze procedure delivered at annual
meetings of the National Reading-Conference has been on the-gaeasurement of

s, there has been

reading comprehension and-the{;eadability of printed pas _
a steady growth in the literaturé on many other facets of l4pguage, bath written
and spoken. A rough count of titles in this collection inditates that studies of

lahguage and cognitive variables constitute the largest single category in the
- bibliography. In‘fact, the number of language studies using the cloze procedure
is twice as great as thase references in which the measurement of reading
. comprehenagion ‘or feadability is the major focus. Many language topics have
been studied, such as grammar, dialect, oral speech characteristics, foreign
language facility, fistening, contextual constraints in prose, communication-
effectiveness, drug effects on communication and cognitive processes, divergent
and convergent thinking, etc. As the psychology of reading has moved into the
mainstream of language and/or cognitive theory and research and out of the .
shallow waters of educational methodology, the cloze procedure has, served as a
powarfu’l'research tool in facilitating this rapprochement.- This development has
no doubt been made possible by the fact that the cloze procedure was derived
from an information processing theory which is equally applicable to all forms
-and modes of communication. The increasing use of this technique in language
investigations also stems'from its superior psychometric characteristics. -
® " Theoretical Foundations of
Cloze Measurements

It 15 axiomatic among measurement specialists that most measuring instru-
ments in psychology and education are not firmly rooted in theory. Reading
tests, for example, are usually based upon an empirical set of “skills”
.stemming from traditional classroom usage. Skills to be measured are selected
more or less pragmatically in an eftort to provide useful information for teachers
and clinicians. Like most tests, measures of language comprehension are largely
‘pased upon the shifting sands of empiricism. It is the writer's opinion that
the cloze procedure produces superior language tests because it has, potentially, -
better construct validity than conventional measurement procedures. -
As we all know, the term ‘‘cloze’” wgs coined by Wilson Taylor from the term
9
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- “closure” in gestait psychologijcal theory. However, Taylor did not attempt
7 initially to work out a careful and detailed theoretical analysis of the cloze
procedure in refation to the gestait theory of perception and learning. Despite
the use of the term “cloze,” Taylor's theoretical derivation of the cloZe pro-
cedure was essentially based upon a modification of a mathematical “informa-
tion theory'" designed by Shannon and Weaver (1949). Two basic concepts in
this theory were “information” and “redundancy.” Information was defined in
terms of how much uncertainty was reduced by the accurate reception of a
message and redundancy was defined in terms of information coming from
more fhan ‘one source. It is important to note that the cloze procedure was
) initially derived from a practical engineering strategy for measuring the flow of
sinformation. This accounts both for its pragmatic appeal and its theoretical
significance to increasing numbers of scholars interested in language and
cognitive processes.

It remained for Smith (1971, 1975) to work out more fully a psycholinguistic
theory of comprehension which made_extensive use of the=moncept of informa-
tion processing. It is the information processing aspect of Smith's rather com-
plex conceptualization of comprehension which is particularly relevant tq a fuller
understanding of the construct validity of the cloze procedure as a measure
of information processing. Smith viewed individual differences in ability to
comprehend among readers or listeners in terms of their ability to reduce
uncertainty through the use of both distributional and sequential redundancy.
The message receiver continually makes inferences concerning the information
to be supplied by fillihg in gaps at choice points throughout a message.
Thus, the process of inference is a basic component of all gomprehension.
Filling in inferential gaps reduces uncertainty and thereby prgades continuing.
feedback as the comprehender actively participates ‘in. th communication

. process. This theoretical portrayal of comprehension by areader or listéner as a
processor of information provides a solid psycholinguistic ba?s for using the
cloze procedure in constructing tests ot language comprehensiori.

Let us consider, hypothetically, the process by which a cloze response might
be made in terms of the previously described theory of information processing,
assuming a high level of uncertainty at a cloze gap. In taking a cloze
test, as in all normal reading and listening, the individual reacts to information
from several sources (i.e., redundancy) in making inferences,among words to be
considered for filling in gaps within a message. In the written of spoken sentence,
“The cat climbed the tree in order to.escape from the dog”, the
comprehender would react to the redundant information stored within his
nervous system together.with visual and/or auditory information in the message
in making a cloze response. Previous experience, either direct or vicarious,

« about dogs chasing cats and cats climbing trees would provide a greater
source of information than that found on the page or in the spoken message. The
comprehender might react first to the sentence structure and eliminate such
possible words as nouns, verbs, adjectives, and adverbs as alternatives to be
considered within this context. By making use of sequential redundancy con-
cerning grammatical patterns, he would reduce considerable uncertainty
because he has only .the category of function words to be considered as
possible choices. Next, the comprehender might make use of distributional
as well as sequential redundancy in making inferences. Among function
word alternatives, certain words are more likely to occur than others inde-
pendentiy of verbal sequence. For example, the function words “up™ or “down’
are statistically more likely to be used than the function word “throughout”,
not considering their context. The skilled comprehender has both sequential
and distributional redundancy “rules” programmed in his nervous system. .

Q ' . . o .
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Semantic clues would also suggest that the word “up” would be a better choice
thgn the word “down’” as a more likely means of escape from the dog.
Other overlapping sources of information used in reducing uncertainty at the
cloze gap might be visual-orthographic and/or auditory-phonemic sequences.
The skillful comprehender unconsciously makes efficient use not omly of multiple
sources of information but also of overlapping types of redundancy to reduce
uncertainty at cloze gaps randomty distributed throughout a message. In some
messages. the sophisticated message receiver could use elements of the
author’s writing styte and even aesthetic.elements in making cloze inferences.

It is important to realize. that all readers and listeners carry out some such
process of inference and redundancy utilization as previously described
In comprehending messages. We only tend to become aware of this inferential
process when there is a high level of uncertainty at a gap. The main differ-
ence between taking a cloze test and reacting to a normal written or ‘spoken
message is that 10 the real world the reader or listener selects his own gaps in
relation to his own background of information, his current motivational
state. temporary fluctuations in his attention, etc. In the cloze message, the
gaps are arbitrarily chosen by-the test constructor. However, any test situation
ts necessarily somewhat artificial. The writer believes that this model of
information processing is valid and supported by a growing body of research
and theory The "goodness of fit" between this model and the. cioze procedure
1S impressive and very significant to the serious language researcher

Unique Measurement Characteristics
for Language Studies ’

Let us consider characteristics of cloze measurements from the standpoint
of measurement theory. At first blush, a cloze ‘measuring’ instrument for
assessing comprehension is not very convincing. The naive observer might agk,
“"How could anyone reasonably be expected to fill in all of those blanks?"

. After all, a cloze test looks (or sounds) much like the type of fill-in-the-blank

exercises used to measure rote learning in many workbooks. Moreover,
sophisticated critics*have maintained that, on its face, a cloze test cannot
conceivably measure comprehension directly. It is charged that if cloze tests
correlate highly with other comprehension measurements, then surely this must -
be due to the. fact that both the cloze and the comprehension tests are
measuring some common variable. '

Now there is no doubt that the cloze procedures tests which are lacking.in
face validity. A cloze test does not look or sound like a normal communication,
but the previous analysis of comprehension in terms of information processing
theory should be sufficient to dispense with the .reactions of,the naive
observer to a cloze measurement. However, the criticism. that the' cloze ‘test
does not measure comprehension directly but measures some other variable
which is correlated with comprehension must be taken more seriously.

it has been asserted that the correlation between cloze measurements and
other comprehension measurements is due to the fact that both are measuring a
general verbal competency. There is no doubt some substance to this con-
tention High correlations are usually found between cloze test scores and
measures of. verbal aptitude. However, this is also true of other comprehen-
sion tests. In any event, the correlations between both cloze test results and
conventional compfehension results on the one hand, and verbal aptitude tests
on the other. do not account for a large amount of the variance in common
t0 beth distributions. Therefore, cloze tests measure something more than
“verbal aptitude. .
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A more serious criticism has been made by Carroll (1972) to the effect that
cloze scores are largely influenced by linguistic clues in the immediate
context around the missing word and therefore, cioze scores do not assess the
ability to comprehend major ideas in a message. !f this were the case, the yise
of cloze tests as comprehension measures, per Se, would be questiondble
ndeed. This criticism, together with a finding by MacGinitie (1961) to the SRt

“that cortext of more than five words around a blank in_a printed cloze test
does not help in making the correct response. has been widely quoted. However,
1t should be noted that MacGinitie also pointed out that constraints may operate
over longer distances, since knowledge of the topic might have an influence
which could extend beyond local contextual boundaries. The latter statement is

. important to keep in mind. Since the cloze procedure measures language

" correspondence between a message source and receiver, redundancy resides
n both syntactic and semantic information within the shared language
correspondence. This is obviously not restricted by localized visual or ayditory
contextual clues. o o

Studies by Darnell (1963), Ramdnauskas (1971). and others tend !
cloze responses are indeed sensitive .to longer range constraints
by MacGinitie. These studies show that scrambling sentence orger produces a“
significant 1nfluence on cloze responses within sentences. Thisgould hardly be
the case It cltoze tests measure only “local redundancy.” Thid issue is not by
any means "clozed,” but the writer is convinced that the evidenceoes not at this
time give strong support to Carroli*s position.

From a theoretical point of view, a good case can be made for the con-
tention that cloze measurements do in fact measure comprehension more
“directly’” than conventional comprehension tests. Five points will be made to
support this contention. First, cloze tests are intrinsic reasures of the effec-
tiveness of communication by sampling the degree of language correspondence
between a message source and a receiver. Substantially the same results are
obtained whether the scorihg is done by exact word method or by the synonym
method. This could hardly be the case if comprehension of the communication
were not being tapped directly. Second, cloze tests measure comprehension
in process, not comprehension as a product after the fact. Answering large -
numbers of questions after the communication has been received (as in the con-
ventional comprehension test) is not as direct a measure of the communication
in process as can be obtained by the cloze test. Third, alt cloze responsed are
based upon the basic psycholinguistic process of inference which is intrinsic to
all communication. We avoid overloading our short-term memory by tuning in
and out selectively and filling in the gaps in oth oral and written communica-
tions It is précisely this process that is tapped by all cloze items in varying
degrees. This cannot be said of conventional comprehension measurements.
_Fourth, cloze tests sample more of less randomly the choice points for pre-
dictability within a message. ‘What qther comprehension test can attain such
unbiased item samples from a universe? Fifthwunlike any other communication
test format capable of measuring higher level thought processes, cloze item
writing leg#ls itself to precise replication by independent writers. Although all
comprehefision tests impose some degree of _artificiality upon the message
recelver in the measurement process, the intimate relationship between language
and learning theory and cloze measurement provide a more direct and natural
testing situation, in many ways, than provided by conventional comprehensiory.
tests. ' ’ :

Cloze measurements have been constructed and interpreted in the tradition
of what has been called "classical test theory.” As such, they have been de-
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sugned to yield maximum variance and reliability and have received a norm-
referenced mterpretatlon "Within this theoretical framework, the:cloze procedure
produces excellent measuring instruments. It the goal of comprehension
measurément s to obtain rediable and valid measures of even smatl differences.
in comprehension among people, cloze tests are most useful for this purpose
as indicated by numerous stadies of critefion related validity. The high corre-

lations among cloze comprehension measurements for -different materials °

written at various levels of difficulty indicate that these measurements are
tapping comprehension in a very general or global sense.

Conventional cloze tests also permit a type of criteribn-referenced mterpreta-
tion. provided that it can be demonstrated empirically that people who fail to

score above a“given cut-off score cannot perform designated language tasks

- at a satisfactory level of competence. It should be said, however; that cloze .

ccomprehension tests do not provide criterion-referenced measutement in the

sense of a test which can be interpreted in terms of mastery or non
mastery of specifically defined behavioral or instructional objectives. A cloze
test has proven to be a superior measure of general comprehension but does
not lend itselt easily’ fo the measurement of specifically defined language “com-
prehension processes.

in an interesting theoretical paper on reading comprehension Simons (1971)
states, “The cloze test is a better measure of reading comprehension *than
traditionai tests because it appears to measure fewer of the extraneous aspects
of student functioning enumerated above. (sic) Specifically, it does not have
questions and therefore is not measuring a student's skill in understanding
questions. It is not a memory test because a student can continually read and

tests do. The mechanical procedure for developing the test (the
deletion of every pth word) renders it more objective and less subject to the
arbitrary judgments of the test constructor than traditional comprehension tests."”
Although Simons concludes that the cloze test of reading comprehengion lacks
construct validity for the same reason that all tests of reading comprehension do
(the absence of a theory of the comprehension process), the writer bBlieves:
that the subsequent elaboration ot a psycholinguistically oriented information
processing theory of comprehension by Smith provides a potentially stronger
construct validity for cloze tests as measures of languages comprehension
than 1s characteristic of other comprehension tests at the present time. Empirical
studies determining the construct validity of cloze tests by testing hypotheses
derived from information processing theory would be desirable. Such studies-
would, hope:ully, provide still stronger evidence for the value of cloze measure-
ments in language research.
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The.relation of comprehension to semantic and syntactic
ranguage cues, utilized during oral and silent reading

R 7
¢ Within the past twenty years, cidze tests.have been analyzed using a variety
_of deletion patterns (Rankin, 1959; Weaver & Kingston, 1962; Ohnmacht,
Weaver, & Kohler, 1970; Ohnmacht & Fleming, 1972; Greene, 1965; Louthan,
1965), scoring procedures, (Bormuth, 1965; Vaughn, Tierny, & Alpert, 1977),
hnd research designs and statistical analysis (Weaver & Kingston, 1962,
Bormdth, 1869; Ohnmacht & Fleming, 1970; Horton, 1975), in an attempt to
.deseribe what construct cloze measures. With the exception of the'Weavert
.and Kingston (1962) study, research has suggested that cloze is related to a
construct or constructs identified as comprehension and/or the abjlity to deal .
with the structures of language. Since research with the cloze procedure ha ’
, been inconsistent in type of deletion patterns, text, age:of subjects, andwté&‘ L
" criteria, a sound empiricalsdescription or theoretical framework of the process - ’
required of an individual to complete a-cloze test, and consequently what is T
measured by cloze, has not been clearly delineated. Aithough variations of )
deletion patterns are quite common in cloze research, the scoring procedure-*
based on the percent of correct (exact word or acceptable synonyms) !
responses has dominated cloze research. If it is the format which”first -
determines the validity of cloze as an assessment instrument, then analysis of
a cloze test should utilize more fully the information this format can yield. That
is, cloze should be considered a medium through which one can evaluate . ¢
those language processes related to the reading and completion of a cloze i
task. A qualitative analysis of cloze responses would seem to provide an in-"
depth view of the language abilities utilized in the reading of a cloze passage. *
Relying upon Goodman's (1969, 1972, 1973) view of reading, as. a
psycholinguistic process, it is then possible to see that the cloze procedure
can provide "little windows'' to the language-based strategies a reader uses
to read a passage. Accepting the view that reading is, “‘one of the four
language processes,” (Goodman 4976a, p. 89) it thus seems sound to
approach analysis of both oral and silent reading in terms of the elen ents of
_language which are integral to reading ability. According to Goodman, reading
is a "‘spiral of ptedif? sample, select, guess and eonfirm activities’ (1973, p.

.

.

395). One may thyf infer that comprehending is also a continuous -and
simultaneous part of this activity. If reading is accepted as language process, .
‘the accusation that performance tests of reading do not reflect the reading
process in relation to a mode! of language competence (Roush, 1976) should
be examined. ‘ '
At feast two researchers have hinted at the feasibility and utility ot coupling
misGue analysis and the cloze procedure. Brown (1968) suggested that a
:scoring procedure which would allow a qualitative decision abo(t the words
used to_complete a blank be applied to the cloze procedure. Page (1974) saw
research combining the cloze procedure and miscue analysis as promising
“‘extensive contributions to understanding the reading process’’ (p. 168).
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Combining some of the questions raised by cloze research with the findings
and theories of miscue analysis, this study attempted to examine the relation
of cloze, comprehension, silent and oral reading. Miscue analysis was used to
quantify syntactic and semantic language cues utilized during oral and silent
reading tasks. Specifically, the questions examined in this study were:

1) How do cloze syntactic and semantic mean change scores relate to
total cloze test scores”?

2) How do cloze test scores and oral reading relate to a standardized test
of reading comprehension?

3) How do semantic and syntactic mean change scores for content
words and function. words relate to literal and inferential
comprehension? .

Method

Subjects ' ‘

The subjects for this study were 68 seventh-grade students drawn from a
sample 1dentified as reading at least one year but not more than four years
below grade level, according to the Stanford Achievement Test. The subjects
attended a middie school ina rural area of northeast Georgia.

Procedure ‘

The Reading Comprehension subtest of the Stanford Diagnostic Reading
Test. Level 1, Form W (SDRT), (Karlson, Madden, & Gardner, 1966), was used
as a crterion measure of literal and inferential comprehension.

A hifth word deletion cloze test was constructed from a story written by the
researcher. The story was ip a narrative style, told through the main character.
No 'ntentional contrcis were placed on syntax. There appeared to be a
balance among simple, compound, and complex sentence structures. The plot
of the story corcerned a girl's attempt to establish a cc-educational track”
team at her junior high school. The readability of the passag¢,e was estimated at
upper seventh-grade according to the Readability Granh (Fry, 1968) and
seventh-grade according to the Flesch Reading Ease Farmula (Burmeister,
1974) .

After the cloze test was constructed, the words del:ted were divided into*
two categories. content and function words. Of the 107 total deletions, 69
were content words and 38 were function words. The KRoy reliability estimate
of this cloze test was .73.

The cloze test was scored using three different procedures. First, the total
cloze score was based on the number of exact word replacements. Second,
the scoring procedures described in the Reading Miscue  sentory (RMIY
(Goudman & Burke, 1972), were used in order to yield grammatical
acceptability and strength of comprehension scores. The third procedure was
from The Goodman Taxonomy of Reading Miscues (Goodman, 1976b). The
“Taxonomy™ was used to calculate semantic and syntactic mean change
scores These were used to analyze the degree of syntactic and semantic
change for all miscues which were identified as grammatically and
semantically acceptable inthe RMI scoring procedure.

The third instrument was an oral reading passage which was analyzed
according to procedures described in the RMI-and The Goodman Taxohomy
of Reading Miscues. Scores indicating grammatic acceptability, strengtii of
comprehension, and syntactic and semantic mean change were obtained for
the oral reading of the passage. The passage was the intact version of the
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cloze test It was adminustered to the subjects according to the procedures
described in the RMI manual i : :

The SDRT was administered {irst, followed by the cloze test. The individual
administration of the oral reading passage followed one week after the
administration of the cloze test.

>
Analysis : \ . .

Pearson ‘product-moment corrélations and a forward inclusion step-wise
multiple regression were used toexamine the relations among the identified
variables. A t-test for the significant difference between correlations was used
to determine if syntactic and semantic mean change scores differentially
predicted total cloze scores. .

Results - )

Significant but small relations were found between cloze syntactic mean
change scores (r = .31, p <.01) and semantic mean change scores (r = .28,
p < 05)and total cloze scores. These scores did not differentially predict total

« Cloze scores, t{65) = .314, p> .05

) A significant, moderate relation was found between cloze comprehension
scores and the total comprehension scores of the SDRT (r = .56, p <.01). No
stable relation (r = -.19, p > .05) was found between oral comprehension
scores and the total comprehension scores of the SDRT.

The results of the forward inclusion stepwise multiple regression for
syntactic and semantic mean change scores as predictors of literal
comprehension are reported in Table 1. There was a significant, moderate
relation between the two predictors, and literal comprehension. The resulting
multiple A for these two predictors was .445; the R’ of..415 indicated that this
Is a good estimate of the population correlation. Predictors three and four
together added only two percent in explained variation to literal

“comprehension. There was a significant, moderate relation between the two
predictors, cloze semantic-mean-change scores for content words and oral
semantic mean change scores for function words, and literal comprehension.
The resulting multiple R containing these two predictors was .497; and the R’
of 473 indicates that this is a good estimate 0f the population correlation. The
rematning predictors together added only three percent in explained variation :
to literal comprehension.

The resuits of the forward inclusion stepwise multiple regression for
syntactic and semantic mean change scores as predictors of inferential
comprehension are reported in Table 2. There was a significant but small
relation (R = .246) between oral semantic mean change scores for function
words and inferential comprehension. The remaining two predictors did not
make a significant contribution to the explained variation in inferential
comprehension. The fourth predictor did not meet the F-test for inclusion in
the regression equation.

It appears that there Is no significant relation between the syntactic
predictors and inferential comgrehension.

Discussion

Since cloze syntactic and semantic nean change scores did not differentially
predict tofal cloze scores this may indicate that the subject’s ability to provide
responses which are syntactically similar to an expected response in a cloze
blank does not provide a more reliable basis for predicting total cloze scores
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Table1

Summary of the Stepwise Regression Analysis of
Predictors of Literal Comprehension

Predictor Multiple
Variable AR F
- ’
Cloze Syntactic Function .394 12.097*

Word Mean Change Scores

Cloze Syntactic Content ' 445 8.022*
Word Mean Change Scores

Oral Syntactic Content ' 464 - 5.843*%
Word Mean Change Scores

Oral Syntactic Function 466 _4.350"
Word Mean Change Scores :

¥

Cloze Semantic Content A1 13.446*
Word Mean Change Scores

Oral Semantic Function .497 10.667*
Word Mean Change Scores

Cléze Semantic Function 518 7.838*
Word Mean Change Scores

~Oral Semantic Contefit 522 5.887*
* Word Mean Change Scores

*0<.01

than does the ability to provide semantically similar responses. Thus it seems
that a fifth word deletion cloze test can be used to analyze an individual's
ability to utilize both syntactic and semantic language cues in the completion
of the cloze task. It appears that these data support Weaver's (1965) view that
both  syntactic and semantic constraints in the cloze procedure affect both
structural and lexical language elements. The correlations in this study
accounted for very little of the variation in total cloze scores, but that variation
is being accounted for totally by the miscues that were either syntactically or
syntactically and semantically acceptable to the entire passage. Itis likely that
a scoring procedure that would take into account the correct replacements
wouid help contribute to the variance accounted for by the miscues in this
analysis. Brown's (1968) view that the use of synonym scoring in Cloze
probably measures the reader’s full language competence appears now.to be
sormewhat simplistic. Semantic mean change scores accounted for only eight
percent of the variation in total cloze. It does not seem likely that this scoring

1""1 : .
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Table 2

Summary of the Stepwise Regression Analysis of

s Predictors of Inferential Comprehension ,
4
Predictor « - Multiplg ¥
Variable R F
Oral Semantic Function 246 4;258'
Word Mean Change Scores
Cloze Semantic Content .293 3.044
Word Mean Change'Scores C '
. L
Oral Semantic Content .338 . 2.748
Word Mean Change Scores
Oral Syntactic Content - 207 2.965
Word Mean Change Scores : !
Cloze Syntactic Function 272 2.596 <
Word Mean Change Scores -
.-
Cloze Syntactic Content 286 1.898
Word Mean Change Scores -

Oral Syntactic Function .288 " 1.426
Word Mean Change Scores .

*p< .05

procedure alone accounts for total language competence. Certainly, degrees
of semantie acceptability along with syntactic acceptability and the ability of
the reader to recognize.language inconsistencies and correct them enter into
the evaluation of language competence. . :

In order to discuss the relation between cloze comprehension scores and
the total Scores on the SDRT, it must be noted that comprehension scores for
this analysis included only those miscue patterns involving cofrection,
semantic acceptability. and meening change which resulted in the miscue
being assigned to the category of "‘no loss of comprehension..” Since cloze
miscues which indicated no- less of comprehension accounted. for
approximately 31 percent of the variation in SDRT scores, this finding seems
to support the use of the cloze procedure combired with the miscue analysis
to evaluate the reading process. The.-moderate relation of the cloze miscues to
the comprehension subtest leads to the inference that the production of a
miscue which is syntactically and semantically acceptable and with little or no
loss in meaning is, at.least, partially accounting for comprehension ability.
Looking toward the future of cloze as a silent diagnostic test, it would be
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necessary to examine the role bf retelling of the passage after the completion
ot a cloze test would play What appeared to cloud the issue was failure to
establish a stable relation between the oral strength of comprehension scores
and the comprehension subtest of the SDRT. Acceptance of the concept that
silent and oral reading processes are similar would lead one to expect that oral
reading wouid alsp have some relation to comprehension. This discrepancy is
not considered conclusive but rither an area for further research. This finding
appears to provide further empirical support for use of a retelling to evaluate

comprehension foliowing an oral assessment. v
Findings concerning the ability of cloze and oral syntactic and semantic
mean change scores for content and function words to predict comprehension
did not reveal one test or cue system to consistently predict literal or
inferential comprehension. Cloze syntactic mean change scores for function
and content words were better predictors of literal comprehension than their
oral reading counterparts. For semantic based language cues, cloze semantic
mean change scores for content words was the first-best predictor of literal
comprehension, while oral semantic mean change scores for function'words
was the second best dredictor. The single best predictor of inferential
comprehension was oral semantic mean change scores for function words.
The ability to perceive interrelationships between ideas (i.e., inferent’igi
|

" comprehension) may be based on competence in dealing with structu

meaning (Rankin, 1959). The ability to use this competence in ofal reading
appears to override the ability to use structural meaning in cloze when viewed
as a predictor.of inferential comprehension. However, given the mutilated
characteristic of the cloze passage, it is probably more difficult for the reader
to percelve overall interrelationships among the words, sentences, and ideas
in the cloze passage. There may not be enough information available to the
reader to allow the production of miscues that keep the basic relations in the
passage consistent to what was actually written by the author.

The findings ®f this study are not completely consistent with findings by
Rankin (1959). The cloze test used in the present study was a fifth (nth) word
deletion Rankin found that nth word deletion cloze tests were highly related to
a test of inferential comprehension. He concluded that an individual must rely
more on understanding the interrelationships between ideas .in orgder to
complete an nth word deletion cloze test. His conclusion does not explain why,
in the present study, the ability to use structural language cues in a cloze test
predicted hiteral comprehension but not inferential comprehension. !t is
possible that the ability of an individual to utilize syntactic languade cues ina .
cioze test may play a more important role in the analysis of literal reading
comprehension skill than previously recognized. The nth word deletion cloze
tests may be the means through which diagnostic data related to lgeral
comprehension canbe obtained. S
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CHARLES W. PETERS
Oakland Schools
Pontiac, Michigan:

Assessing reading performance at the seoondary level
through the utilization of a cognitive self—rating scale,

While research has investigated the relationshnp between self-perception
and general academic performance there is a paucity of research exploring
the relationship between one's self-perception and his/her reading ability.
Researdh (Peters & Peters, 1976; Peters, 1977) investigating this topic has

“revealed that when the score obtained from a .cognitive self-rating scale is
combined with the score from a general measure of reading performance, the
ability to predict reading performance was improved when compared to a
method which utilizes a general measure of reading performance.

‘Since results may vary with the type of comprehen5|on probe utilized (eg.,
general vs. specific reading performance, Artley, 1944; Maney, 1958, Peters,
Peters & Kaufman, 1975; Sochor, 1958) this study sought to ascertain whether
a Cognmve Self-Rating Scale (SRS) would be a-valid and reliable-medsure of
reading “performance when compared with the results obtained from an
instrument designed to measure specific reading skills associated with one
cognate area. Therefore, the purpose of this study was to investigate the
following questnons (1) Does the SRS'measure reading ability? (2) If the SRS is
a measure of reading ability, does it distinguish between various levels of
reading ability (good and poor)? (3) Is the SRS capable of measuring didtinct
dimensions of the reading process? (4) Does the SRS predict reading
performance?

Method

Subjects

The sample was comprised of 59 students from a suburban junior high
school located in an upper middle class community. The students were
enrolled in a regular eighth grade English class.

Reading ability was determined on the basis of individual performance on a
Coritent Specific Reading Test (CSRT). Good readers were defined as those
students who had a range in raw scores from 35 to 50 while the poor readers
were defined as those students who had a range in raw scores from 10 to 25.
Students whose raw .scored ranged from one to nine were eliminated, because
they were considered to be disabled readers who lacked sufficient skills to
read correctly the items on the SRS. Those students whose raw scores ranged
from 26 to 34 were eliminated to prevent a potential Qverlap between the good
and poor reader categories. There was a possible raw score of 50 on the
CSRT. Reliability (.92) and content validity for the CSRT were established in a

_prevuous study (Peters, Peters, &Kaufman 1975)

Materials

If the SRS is to be predicated upon a measureable construct, then it must be
comprised of those factors research indicates are related to the reading
process. Based upon this premise, the SHS is composed of four factors
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research has shawn are related to the comprehension process: knowledge of
concepts, semantic structure of material, cognitive skills associated with the
comprehension process, and time required to process printed information:

Statements reflecting these factors were incorporated into the 15 item SRS
(see Table 1).

Table 1

Cognitive Self-Rating Scale

6.

7

" 10.

11

12.
13.

14.

15

, Wheh compared to other members of the claés, | would rate myself as

avery good reader.

. | teel that most of the material we read for school'is too easy.

. It takes me a great deal of time to read most of my assignments,

becauqe | am a slow reader.

. 1 do not read most of the material assrgned because itis too hard. /

_If | selected the material for. my classes, | would pick books that are
_easierto understand.

When | complete my reading, | have no difficulty answering the
questions asked by my teachers.

F!eading school materials is difficult for me.

| 8- When-compared to-other members-of the ciass + wouid rate mysetfas
’ -a poor. reader.

. Most of the material | read in school contarns many.-words that are

difficult to' understand.

| have very little trouble understandmg what | read in my classes at
school

Material | read inschool is easy

[ usually do not understand what is happening in the material [ read for
school. .«

When | read material for school, there are very few words | do not
understand.

u

When compared to other members of the class, | would rate myself as
an average reader, : :

| have to read material assigned in school over and over to understand
t. . -

The determination of reading abrhty was based upon students’ responses 10

a four point Likert scale. A value ot one was assrgned to each response

c
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considered to be indicative of good reading behavior. Good readers were
detined as those students whose scores ranged from zero to seven. An
internal consistency coetficient ot 76 for the total scale was determined by
the K-R 21 formula. ’ :

Design Co ‘
Five statistical procedures were utilized to analyze the data. First, two
correlational matrices were utilized to analyze the relationship between the
CSRT and SRS and the interrelationship between items on the SRS. Second, a
factor analysis (varimax rotated) was utilized to ascertain whether the SRS
was comprised of distinct elements. Third, a t test was utilized to ascertain
whether the SRS discriminated between good and poor readers. Fourth, a.
regression analysis was used to determine the predictive validity of the SRS,
and fifth, ‘a crosstabulation of the results from the CSRT and the SRS were
performed to ascertain the accuracy of placement by reading ability.

.

Results ;

To determine whether the SRS is a measure of reading behavior, it was
correlated with CSRT. The results of that comparison reveal that the SRS does
measure some dimension of the reading process. The correiation between the
two Instruments is moderately low (r = .352). While the SRS and the CSRT are
related, they are measuring significantly different (o < .01) dimensions of the
reading process.

Since the SRS I1s a measure of reading behavior, did it measure distinct
elements within the reading process? A factor analysis reveals that the SRS
contained five factors with Eigenvalues-above 1.0. These factors accaunt for
67 percent of the variance. To facilitate the identification of the items i each

“of the five groups a second factor analysis using the varimax rotation process
was performed. The items grouped in each of these five categories were then
compared to the original groupings. The regults of this comparison reveal that
there 1s no consistent match between the items grouped in the four original
categories and the items in the five categories identified in the factor analysis:
While the items within the original four categories do not seem to be distinctive -
groups. the SRS does appear to be comprised of five separate factors. The
stabiity of these groupings is confirmed when the intercorrelational
coefficients are examined. All items in each of the .five groups were
moderately correlated. ‘ -, ’

The analysis of the results from the t test indicate that the SRS, does
discriminate between good and poor readers (see Table 2). The difference is
significant, t (57) = -2.59, p < .01, means: 20.72 and 16.87. However,;when
the results are analyzed on a subtest basis (contextual analysis, main ideas,
detalls, sequence, and critical reading), only two subtests discriminate
significantly between good and poor readers, main idea, t (57) = -221p<
05. and sequence, #(57) = -2.05,p<.03. .o,

While the SRS is capable of discriminating between good and poor readers,
the regression analysis of pre-CSRT scores and post-SRS scores reveals that
the SRS is not a good predictor of general reading performance, F (5,53) =
2.05, p < .052, since the total variance accounted for was approximately 16
percent. However, when the crosstabulation of placement by reading ability
on the SRS and the CSRT is examined, it reveals that the two instruments are
extremely consistent in their placement of poor readers. Only 1.7 percent of
the students classified as poor readers by the CSRT were classified as good

=
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Table 2 -

Means of\Good and Poor Readers on the CSRT

Ability - . ‘

Sultest Group . Mean S.D. e
Contextual  Poor 3.5 1.38
Analysis Good . 394 1.33
. N . \\ . .
Main ~ Poot 425 129 e
Idea Good - 507 0.93 '
Details Poor 3.25 175 |
' Good 4.11 1.21
Sequence Poor 2.0 0.92
~ Good " 288 116
l \ /
Critical - Poor 412 © 1,55 /
Reading Good . 470 1‘:{3
. \ ;
Total Poor 16.87 4.01/
Score Good 20.72 . 3.89/\ ’
' * . AN
y fr \\
readers by the SRS. The converse is true of good readers sin¢e 42.4 percent of
those students classified as poor by the CSRT were qlassif‘te)d as goo_d%e\aders
by the SRS. v '\
Conclusions and Implications - ' | \

The purpose of this study was to determine the utilify of an instrument
designed to measure students’ self-perception of their r ading ability. "As the

3

results of the correlation between the SRS and the CSRT indicate, the SRS is |

related to reading ability. This finding is consistent with previous research
(Peters, 1977), but more importantly, the SRS 1s both a measure of general and
specific reading ability. ) .

As.the results presented in Table 2 reveal, the SRS alfo has the capability of
discriminating between good and poor readers. While the SRS does have this
discriminative ability, the percentage of placement of/good and poor readers

varies from instrument to instrument. The largest disgrepancy exists between |

those readers classified as poor by the CSRT and ggod by the SRS; forty-two
percent of the readers fall into this category, This discrepancy in placement
can be partially explained by the fact that the CSRT is too inclusive in its
placement of poor readers. It classified 54 percent of the sample as poor
readers. Given the educational composition of the population, it is highly

unlikely that such a large percentage of the group would be poor readers.

Restructuring the parameters used to define pgor readers might produce
different results. v

However, there is a high degree of consistency in the placement of poor
readers by both instruments. Only 1.7. percent lof the students classified as
poor readers by the CSRT were classified as 97/od readers by the SRS. When
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“the total number of poor readers placed by the SRS, 12 percent, is compared
with the percentage of poor readers placed by the CSRT, the SRS figure seems
more realistic when one considers the average distribution of poor readers in

" arepresentative sample.

Since the SRS appears to be an accurate predictor of poor readers, on€e.
possible function of the instrument might be as an initial screening device. For
example, content teachers who are confronted with large numbers of students
might find the SRS highly useful. It could be administered at the beginning of
the year or semester. Since the instrument is economical in terms of time
required to administer and score it. teachers could quickly identity those’
students who may be potential poor.readers. '

The utihzation of the cognitive seif-rating scale helps illustrate the
significance of student input into the diagnostic process. The results of this
study suggest that supplemental forms of cognitive assessment can be
employed when attempting to measure reading performance. The diagnostic
process at the secondary levet needs 10 become less myopic and more
comprehensive, because many times critical instructional decisions are made
on the basis-of one instrument. While more research needs to be done with
cognitive self-rating scales, they do have the potential for becoming a very

useful instrument v
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The comprehension of prose
prob/ems in measur/ng learning outcome°

A major function of our schools is to commumcate knowledge.
Undoubtedly, the largest proportion of this data is communicated through
printed verbal material; the student is required to read in order to learn.
Because of its importance, reading comprehengion has been widely studied.
The educationdl psychologist has contribyted to this burgeoning literature,
usually in an effort to find means of facilitating reading comprehension as well
as measuring it. Many of these ptose learning studies have -focused on
manipuiatirlg the- learner’s task instructions in order to assess how these
instructions influence what is learned. These are certainly. commendable
efforts. Finding ways to tacilitate learning, in this case prose learning, cannot
be faulted. However, a careful review- of a Iarge sample of the literature
reveals that most often the tearning outcome that is assessed is educatlonauy
trivial. For example, a learner may be asked to recognize or recall a series of
words taken from the instructional material. Measuring this type of learning
outcome (e.g., names, dates, quantities, technical terms)can only guarantee
that rote learning has occurred. Recognizing the surface structure of a
linguistic input does not insure.that understanding has occurred. Education
and, therefore, research should be more interested in meaning than in
memory for the verbatim input.

This 1s not a new cry, of course. Others have made the same plea to
‘measure comprehension rather than memorization (Allen, 1970; Andre & Sola,
1976; Cunningham, 1972; Duell, 1974; Felker & Dapra, 1975; Hiller, 1974,
Shavelson, Berlingr, Ravitch, & Loeding, 1974, Watts & Anderson, 1971). This
paper. is an attempt to review research which demonstrates the distinction
between rote and meaningful learning of written text and the implications of
that distinction for the measurement of learning outcomes. In most reading the
retention’ of discrete and specific information is less important than the
meaningful comprehension of basic propositions, the making of required or
invited inferences, or the integration of ideas into a meaningful, unified whole.
Research has indicated that a learner's memory is quite often an abstract
construction created from the text itself rather than a reproduction of it. Since
most classroom learning is designed to become incorporated into seemingly
stable iong-term memory, the distinction between reproductive and
constructive processes has implications for the measurement and evaluation
procedures of students' learning through reading. A sample of current
research findings will, accordingly, be analyzed in terms of the assessment
techniques utilized, and the type of dependent variable under scrutiny. A
taxonomy of these variables will be presented based upon the distinction
between reproductive and constructive processes mentioned dbove. The

- validity of assessment devices will be discussed and implications for research
design will be made.




Meaningtul Learning

in meaningful learning the etfortis to acquire understanding. Understanding
or comprehension is the result of relating new material to what one already
knows (Ausubel, 1968. Haviland & Clark, 1974 Kintsch, 1974, Smith, 1975). It
the learner Is successful In relating new material to cognitive structure, he has
acquired meaning. Meanings aré more abstract than the words used to
convey them They refer to the substance or “‘gist’” of the message and are
generally not word specific. Meaning is a function of those concepts that are

.used to express it (Kintsch, 1974) A concept can usually be expressed by
several synonymous words which still communicate the same meaning. In .
acquiring meaning, then, readers can store meaning in the form which is most -
readily incorporated into their particular cognitive structure. They can-use
those concepts and interrelationships among concepts which are most
“meaningful’ to them. ! : _

If learners are asked to store the actual linguistic input through which the
meaning came (a verbatim memorization task), their jop is more difficult.
Verbatim learning I1s seemingly less natural than meaningful learning (e.g.,
Bransford & Franks, 1971), I requires more time {Jones & English, 1926), it
does not insure meaningful tearming (Burger & Perfetti, 197.7, Jones & English,
1926). and it does not persist'as well over time (Bobrow, 1970; Sachs, 1967).
Educationally. 1t has been argued by Gagné (Gagné, 1976, Gagné & Briggs,
1974) that it is generalizable intellectual skills which make the learner
competent, not his store pf discrete, factual, verbal information. These
Intellectual skills are underdtandipgs or meanings about concepts and rules,
for example, which are usable by the learner in a variety of situations. Factual
knowledge 1s certainly educationally important but acquiring a system of .
understandings (1.e.. meaningful learning) has been argued by many to be a
learning outcome of higher priority. : .

Memory for Text and Learning Outcomes

Memory for a reading event Is constructive (e.g., Bransford, Barclay, &
Franks. 1972: Cofer, 1973, Neisser, 1967). That is, readers don't interpret the
semantic content of @ message and’store it as an isolated, independent event.
Rather, the messa tent acts as a cue which readers can use to construct
a semantic schenfa (i.e.. epresentation) of the information. These constructed
descriptions ofteN_contdin more information than is represented by ‘the
linguistic input (infgeenges, for example) and, therefore, a purely linguistic
analysis will not ¢ (araCrarize all of the information available to the reader:
prose memory gogs beygnd ard enriches the semantic content presented.
Supporting evideffce cores from several sources. There is evidence for thi
recall of inferred roeaning'wiigh fills gaps in the semantic continuity of the texd-
(Kintsch, Kozminsky Sterby, MxKoon, & Keenan, 1975) and for the integration
of the hnguistic mjut to’.complex, abstracted knowledge structures
(Bransford & Franks. 1971. Tzeng, 1975). Individuals also construct memory
structures through editing, summarizing, generalizing, etc., in order to
‘minimize information overload (Dawes, 1966, Frederiksen, 1975a; Gomulicki,
1956) and infer-and store intended rather than literal meaning when required
(Clark & Lucy, 1975, Stillings, 1975).

The ability to reproduce, either by recognition or recall, discrete, factual
data corresponds to the lowest level of Bloom's (1956) taxonomy of cognitive
objectives. If other, higher level outcomes are available and if memory is
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constructive such that 1t buillds upon elaborated -meanings which go beyond
the expressed text. then ine measurement of reading outcomes should
express these phenomena 1t it does not, this type of measurement, at best,
ignores much of a reader's memory schema for what has been read and
emphasizes trivial outcomes Knowing the outcomes expected may force the
reader 10 encode specifics at the expense of broader understandings. It may
even misrepresent what the reader has acquired. Learning and memory
expectancies are known o affect a reader’s knowledge of a text (Gauld &
Stephenson. 1967) and may ever, hide some of his knowledge of what has
been read (Brockway, Chmielewsxi, & Cofer, 1974,

The point being made s that the effects of a‘readmg experience go beyond
what 1s measured by accurate recall anc recognition of factual data. The
memory schema for a reading event contains mugh more than a replica of the

nmulus matenal *Educationally relevant prose learning measurement,
Iheref‘ore, ought to refiect outcomes other than those at the lowest taxonomic
level (Bloom. 1956)

A Taxonomy of Reading Outcomes
Since a reader’'s memory schema is a richly elaborated storehouse of
ntormation 1t contains more than the facts that were expressed-on the written
page Most prose learning studies, unfortunately, use factual verbatim
inforrnation as the dependent variable of interest. It will be shown that other
outcomes that are educationally important and reflect the constructed,
elaborated and even productive nature of reading memory have been used
only tco rarely. Certainly, though, these other '‘higher level'" outcomes are
evident In the literature. Our review of the kinds. of dependent vasiables
examined in current research along with current understanding of memory for
text leads to a proposed Ioglcal sys}em or taxonomy of these. reading
outcomes
This taxonomy categorizes four types of outcomes or classes of dependem
vaniables. memorization, translation, inference, application. These categories
describe behaviors readers may be expected toexhibit after a reading event.
They seem to represent dmensions of merriory schemata which reflect-the
characteristics of information from prose whnch can be acquired, retained,
and retneved by a reader
Memorization refers to the verbatim remembering of the text or portions of
it Translation i1s recognizing or recalling information (i.€., meaning) in a form
different from the manner in which it was expressed in the text. Aninference is
imlormation contained In a memory schema which goes beyond and,
therefore. elaborates the expressed text Application is the application of the
information 1n the schema to new events: it requires the reader to transform
tre information 1 order to respond to new demands in the environment.
The ordering of the taxonomic levels implies two different hierarchies. One
merdarchy is grounded i a serfes of progressively more advanced levels of
educational outcomes or goals For example, memorization refers to the
retention of information. translation and inference to*its comprehension and
apphcation to its transferability The other hierarchy suggests a progressmn of
orerequisite skills For example, the application of information requires its
comprehension as a prerequisite [n the following sections, the levels of the
taxonromy wiil be described in greater detqall and exemplified by citations to
current research studies

Q
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Level 1- Memorization

Mémorization emphasizes the retention and retrieva! of specifically
expressed informatign from the text. The name given to this leve! is not
completely satisfactory because of iis association in the general population
with the intentional act of remembering a text verbatim through repeated drill.
The reader 1s expected to retrieve verbatim data in the form in which it was
expressed in the text. If the linguistic form of the information changes (e.g..
10" becomes “‘ten’ or 'She generated various ideas’ becomes ‘‘Many
ideas were produced by her''), It has undergone translation and, therefore,
belongs to another category of the taxonomy.

Retrieval of this tyne of information can be through either recognition or
recall. Boker (1974) has assessed recognition of specific facts and Mayer
(1975) has likewise assessed larger units (e.g., definitions). Recall has been
used 1o measure retention of specific facts with fill-in questions (Frase &
Schwartz, 1975). free recall of facts (Shimmerlik & Notan, 1976), prompted

recali of propositions (Ross & DiVesta, 1976)and free recall of entire passages

(Jones & Enghsh, 1926). Typically, studies have measured the retention of
facts such as names, dates, technical terms and quantities (e.g., Frase, 1975,
Kaplan, 1974, Rothkopf & Bisbicos, 1967). Specific, factual information is, of
course, important and does serve a valuable role in education. It should not be
the outcome emphasized, however (Ausubel, 1968).

Level 2. Translation .
Translation 1s synonymous with paraphrase. Acquisition and retrievel of
paraphrases of text Is considered by some to be required for understanding
(Ausubel, 1968). Acquisition of a paraphrase can be oest described -as
“meaning’’ that has been acquired which can take any number of linguistic
forms (Kintsch, 1974). Translation or paraphrase questions are considered by
Anderson (1972) and Bloom (1956) to be techniques for measdring
understanding Translation is changing a communication into parallel forms.
Paraphrasing a sentence or summarizing a paragraph in one’s own words are

examples of creating parallel forms. Fowever, they do not even need to be

similar in content form. A sentence (semantic) can be represented by a picture
(figural), a set of directions by a map, etc. The major advantage of measuring
translation outcomes is their sensitivity to comprehension rather than
memorization (Bloom, 1956). The emphasis is on meaningful verbal learning
rather than rote learning (Ausubel, 1968). These outcomes are usually
assessed by having the reader use his own words to attempt to express the
“qgist’«of the text (e.g., Johnson, 1974; Meyer & McConkie, 1973).

Level 3. Inferences

As stated earlier, inferences make a significant contribution to a reader’s
memory schema for a passage. This is known to be a developmental
phenomenon which occurs early but becomes indistinguishable from aduits’
inferential behavior at around eleven or twelve years of age (Paris & Lindauer,
1976). Many types of inferences are possible as well as necessary.
Interpolation and extrapolation of information is one type {cf. Bloom, 1956).
Inferring an author's point of view, assumptions, mood, etc., are other
examples. These kinds of reading outcomes are, of course, measured in some
reading tests (cf. Davis & Davis, 1962). ,‘ .

Requiring readers to make inferences has been shown to influence those
readers’ retention of related material. In Rickards (1976) asking readers 1o
infer that southern Mala is a desert increased their retention of the ideas.in the

R

160 179

DX




’

‘ Q - : :
: o 470

Text Provided by ERI -

paragraph over those who were not asked to make the inference. The results
would be expected to be the same for readers who spontaneously made the

desert anterence There s data using other material which has supported
this prediction (Christie & Schumacher, 1975) These results demonstrate that
‘115 more than theoretically interesting to discover that readers spontaneously
‘generate and encode inferences during comprehension (Frederiksen, 19753).
Asking readers t0.go beyond the information given through adjunct guestions
tRothkopt. 1966) or test expectation (Brockway, Chmielewski, & Cofer, 1974)
can faciitate text comprehension

Level 4 Application

Application accounts for the “'productive” natyre of reading memory. That
15, rather than simply being retrieved, information can be retrieved and
transformed to produce new outcomes, information can be used in new ways
or apphed in novel situations. This Quicome assesses the reader's ability to
solve new problems or explain phenomena using his new knowledge (Sanders,
1966). This can range from using new concepts under novel circumstances -
{Watts & Anderson. 1971) to solving new mathematics problems (Mayer,
1975)

The Classification of Current Research

Table ' provides an example of how some current research can be
classified using the proposed taxonomy. Most of the studies were published
during the period 1974-1976 in the Journal of Educational Psycholpgy and are
representative of current trends in prose learning measurement. Some earlier
research has been included because of frequent citation in the more recent
papers Often it was difficult to discover the nature of the reading outcome(s)
measured in a research paper (e.g., Walker, 1974). When this was the case, a
best guess was used. Otherwise, when a study assessed more than one type

‘of outcome. it was classified according to the "‘most advanced’ level used

(e g . Felker & Dapra, 1975).

Implications for Research Design

Table 1 graphically demonstrates the disproportionate number of research
studies sampied here that measured what might be called lower level
outcomes. The higher levels are significant dependent variables which. should
recelve more attention in the literature. Accordingly, future research should
evaluate the effectiveness of their independent variables in terms of the more
educationally meaningful and theoretically more valuable outcomes.

The taxonomy also should provide a means whereby reseach can be
compared. This classification system would allow scholars tp compare others’
research in terms of their own ongoing work. In this way the dissemination of
results and the expansion of our knowledge might be facilitted. Probably the
single most important contribution that this taxonomy makes ™{s highlighting
of inferences’as significant reading outcomes for prose learning research.
There 1s much current work on inferential phenomena (Frederiksen, 1975b;
Kintsch, 1977). Future research which assesses them should carefully
determine the nature of the inierences sought and just as carefully develop an
Instrument to measure them. This has not always been the case (McConkie,
Rayner. & Wilson, 1973). Studies should also explicitly report the nature of all
dependent vanables and instruments used to measure them.




Table 1
Research citations classified according to

the fout levels of the proposed taxcnomy ’

LEVEL1 MEMORIZATION

Arkes. Schumacher. & Gardner, 1976 LaPorte & Naih, 1976

Bassin & Marun, 1976 LaPorte & Voss, 1975

Boker, 1974 Rasco, Tennyson, & Boutwell, 1975
Christie & Just. 1976 Rothkopf, 1966

Duchastel & Brown, 1974 Rothkopf & Billington, 1974
Frase 1968 Rothkopf & Billington, 1975
Frase & Kreitzberg, 1975 Rothkopf & Billington, 1975 ’
Frase & Schwaitz, 1975 Rothkopf & Bisbicos, 1967
Gagne & Rothkopf, 1975 Ross & DiVesta, 1976 )
Kapian, 1974 Shimmertik & Nolan, 1976
Kaptan, 1976a Siegel, Laytman & Burkett, 1974
Kapian, 1976b Snowman & Cunningham, 1975
Kaptlan & Rothkopf, 1974 o Voss, 1974

Kaplan & Simmons, 1974 ' Walker, 1974 AN

Koran & Koran. 1975 Yekovich & Kulhavy, 1976

LEVEL 2: TRANSLATION

‘Allen 1970 . King & Russell, 1966

Andre & Sola. 1976 Meyer & McConkie, 1974

Bower, 1974 Rickards & August, 1975

Crouse. 1974 Royer & Cable, 1975

Hilier, 1974 Royer & Cable, 197§ .
Johnson, 1974 Shavelson, Berliner, Ravitch & Loeding, 1974
Jones & Engtish, 1926 White & Gagné, 1976 ) .

LEVEL 3 INFERENCES

O
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*McConkie, Rayner, & Wilson, 1973
Rickards, 1975-6
Rickards, 1976

b Rickards & DiVesta, 1974

LEVEL 4: APPLICATION

Duell, 1974

Felker & Dapra, 1975

Mayer, 1975 -
Watts & Anderson, 1971

A reader does more, much more, than passively store, independent
linguistic information. The actual linguistic data is only a vehicie by which
meaning is conveyed, meaning whith includes information that was not
expressly communicated. The reader is also a user of his stored meanings; rre
applies it in new ways. As a result, research should be aﬁsessing thece
outcomes and classifying results in a fashion which facilitates their
communicability. )
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Reliability of the cloze procedure as
assessments of various language elements |

As a measure of reading comprehension, the cloze profedure oS
possibly the most thoroughly validated and sophisticated method of testing
presently used in education’’ (Bormuth, 1975, p. 82). However, investigations
of cioze have frequently provided .. . only correlational data between cloze

test scores and comprehension test scores . . . in the absence of direct true
scere realiability coefficients’. . " (Alameida, 1973, pp. 28-29). The purposes
of this study were (1) to examine the reliability of the cloze procedure as a°
measure of semantic awareness in post-reading situations and (2) to @xamine

thereliability of cloze scores as an index of students’ syntactic fluency.
Method

.

The subjects for this investigation were 208 eighth grade students in
Tucson, Arizona. Each student read two science-related selections (Passage A,
about Cancer and Passage B about Superstitutions) deteimined to be of eighth
leve! reading difficulty as predicted by the Fry Readability Graph (1967). The
study was conducted on two, consecutive days with the students randomly
assigned to two groups. On the first day, one group read Passage A and
responded to the cloze test for that passage; the other group read Passage B
and responded to the cloze test for that passage. On the second day, the
passages were reversed for the groups.

The cloze tests were based on a fifty-item, every-seventh deletion pattern.

The procedures for the students were (1) read the passage, (2) turn in the
" passage and get the cloze test, and (3) respond to the cloze test. No time limit
was placed on either the reading or the cloze test. So that scores of syntactic
fluency could be derived as well as scores of semantic awareness, students
were directed to 'Fill in every blank. Leave no blank empty, even if you have a
take a wild guess.” } . .

Each biank .on the cloze tests was examined for exactreplacement,
acceptable synonyms, and syntactic acceptability. Synonyms were
determined acceptable when agreed to by at least three of four evaluators. In
the syntactic acceptability category, a response was considered correct if it
agreed with the part of speech and the proper use in context of the deleted
item.

Based on these categories, the following five scores were derived’ (1)
Semantically Acceptable, Exact-Replacement (ER), - (2) Semantically
Acceptable, Exact-Replacement-Plus-Synonyms (ER  + SNM); ~ (3)
Syntactically Acceptable (STC); (4) Syntactically Acceptable Minus Exact-
Replacement (STC - ER). and (5) Syntactically Acceptable Minus Exact-
Replacement-Plus- Synonyms (STC - (ER + SNM)). Each of these scores was
expressed as a percentage, using the following formulas:

>

.
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€ER ' =" ER §

50
ER + SNM = ER + SNM
50
STC = sTC
' 50"
STC - ER - STC - ER
“50-ER

STC - (ER + SNM) _STC—(ER + SNM) |

i

e 50- (ER + SNM)

. : . . \
: \

All of these scorés were examined for internal consistency reliability using
Cronbach’'s Alpha. Parallel form reliability was determined with Pearson
product-moment correlations. While specific results will be mentioned in the
text, Table 1-provides a synoptic view of all the coefficients.

. . Results

Coetficients for the two semantic scores (exact-replacement and exact-
replacement-plus-synonyms) ranged from .86 to .92 for internal consistency
and .79 to .81 for parallel form reliability. The difference between internal
consistency -coefficients and parallel form coefficients was significant
(0 < .01) as determined by Feldt's W test (1969) and Fisher's Z test (Glass and
Stanley, 1970).

The internal consistency coefficients of the syntactically acceptable score
were .95 and .94 for the two selections. The parallel form coefficient was .86.
Internal -consistency coetficients differed significantly (o < .01) from the
parallel form coefficient. All coefficients for the syntactically acceptable score
were significantly greater-{p € .01) than the coefficients for any of the other
types of scores.

For the two syntactic scores derived by extractmg part or all of the semantic
scores, the internal consistency coefficients ranged from 67 to .81. For each
“‘of these two scores, the coefticients tor Passage A were significantly greater
(0 € .01) than the coefficients for Passage B. The parallel form coefficients for
these scores were .73 and .67, and these coefficients were significantly lower.
(p < .01) than their respective internal consistency coefficients.

Discussion

For all practical purposes, the reliability of these five types of cloze scores
is clearly estabiished. However, four statistically significant fmdmgs deserve
examination. They are:

1. For all thegscores, the internal consistency coefficiems are
_significantly nigher (p € .01) than the parallei form coefticients;

2. The internal consistency coefficients of the two semantic scores are
significantly higher (p € .01) than the intermal consistency of the
correcpondmg syntactic scores;

Q ] _:l_’-.. U
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Table 1
¥ _ Reliability Coetficients of

Various Cloze Scores

Internal Gonsistency Coefficients

x -r
Passage A PassageB -
{Cancer)  (Superstitions)

Semantic. Exact-Replacement Only .86 .89
Semantic, gxact-Remacemem-Plus- \

ynonyms .90 » .92
Syntactic, Total F .95 .94
Syntactic. Exact-Replacement Extracted 81 -T2

Syntactic. Exact-Replacement-Plus-
Synonyms Extracted ' . T7 .67 :

\

Parallel Form Coefficients

r. " corrected.r -
. Semantic. Exact-Replacement Only 79 91 |
Semantic, Exact-Replacement-Plus-
Synonyms | ’ .81 .89
Syntactic. Total . ‘.86_3 92
Syntactic, Exact-Replacement Extracted 73 .96
¥ Syntactic, Exact-Replacement-Plus- .
Synonyms Extracted .67 .93

3. The reliability coefficients of the total syntactically acceptable score
o g are significantly greater (p < .01) than the coefficients of each of the
other scores; and - )
"4 When corrected for attenuation, the paraligl form coefficients of the
syntactic scores are significantly higher (p < ..01) than the parallel
form coetficients of the corresponding semantic scorés.

Passage Dependency s

- The significant, differences between the internal consistency coefficients
and the parallel form coefficients suggests that all of these close scores may
be somewhat passage dependent. For most practical purposes, given the
relatively high parallel form coefficients (.67 to .86), the degree to which
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" rehabihty 1s passage dependent is likely to be of mimimal concern. However,

this discrepancy . may be of particular interest to a researcher who Is
concemed with (1) whether this tendency toward passage depgndency s
representative o the construct underlying cloze as a measure of various
language tactors.and (2)/f it s representative, why this might be so. These are
i3sues of validity and cannot be answered by these findings. What these data
do suggest 's that all of these scores are dependent upon the passage used
and a caution must be raised about the generalizability of cioze scores. This is
&’ redsondable caunon for the use of any score of reading comprehension since
comprehension (however defined). may be specific to a given passage. To
generalize students’ ability on the basis of performance on a single test of any
nature 13 hazardous at best. and to'do so on the basis of a cloze test 1S no
gxcepton

Ditterences in Internal Consistency

Tne significant ditferences between the internal consistency coefficients of
the semantic and corresponding syntactic scores suggest that the semantic
scores are more rehable. Such a conclusion, howevgr, Is probably not valid
due to the derivation of those syntactic scores that are derived by extracting
part or ali of the semantic scores. In the process of extracting the semantic
scores the vanability within the resuiting syntactic scores was substantially
restricted

The impitcations of this restricted variability become clearer with a
recognition that these syntactic scores are based on an unequal number of
responses since the extraction factor for each individual varies consideraply
depending upon the number of responses that were semantically acceptabte.
Thus. the number of responses considered in these syntactic scores is lower
than the consistent nurmber (50) of scored semantic responses. This tends to -
reduce the Internal consistency coefficients of these syntactic scores
because the potential vanability is both inconsistent and less than that
potential for the semantic scores.

in effect, then, this seems to be a statistical finding due more to a scoring
procedure than a finding with practical implications. Given this computational
hmitation, 1t 1s likely that the internal consistency coefficients for these
syntactic scores are deflated, and if some reasonable means could be
identified to correct for thadimitation, these coefficients would be substantially
higher. Unfortunately, there is apparently no way to correct for this problem
without significantly increasing the 1ength of the cloze test, and.that seems to
be unnecessary in light of the relatively high coefficiénts.

This hmitation of restricted variability may become even clearer when
examined exclusively within the syntactic scores derived by extracting part or
all of the semantic factor. Among the internal consistency coefficients of
tmese two scores, a significant difference exists between Passage A and

, Passage B This is not considered an important finding; yet it is worthy of

discussion as clarification and as an example of angther issue related to cloze
scores.

For Passage A the coefficients of internal consistency for these two scores
were 81 and 77, but for Passage B they were .72 and .67. Those for Passage
A were'significantly higher (p < .01) than those for Passage B as determined
by Feldt's W test. One might be tempted to surmise that these results support
the premise that reliability of various cloze scores is passage dependent.
However, this difference becomes clearer when examingd in relation to the
issue of restricted variability.




j

The percentage means of the two semantic scores for these passages were
respectively 29 and 42 for the exact replacement and 35 and 58 for the exact
replacement pius wyndnyms Clearly, Passage B was easler for these students
than Passage A, wrespective of the determination by Fry's graph that these
two selections were of eighth level difficulty. Because the students obtained
migner semantic scores on Passage 8, when those scores were Subtrapted to
determine the corresponding syntactic scores for Passage B, the remainder -
was sigmficantly less than-the remainder for Passage A The result was that
the variabiity within these two syntactic scores tor Passage B was restricted.
Tris n turn. deflated the internal consistency coefficients for Passage B. Had

“tis restricted vanability not existed, 1t is hikely that these coefficients for the
w0 passages wouid have been as akin as the corresponding coefficients for
me semantic scores Thus, it would be Inappropriate to support the premise of
passage dependency-with the rehability of these scores

Syntactically Acceptable Scorée

An mtrguing prospect 1s offered by the syntactically acceptable score in
tnat 1t may be the mo&g‘ accurate index-of students’ comprehension as
measured by cloze scores because It does include both syntactic and
Comantic awareness What is meant by reading comprehension is an issue to
he debdled however, one perspective, typically ‘calied “psycholinguistic,”
suggests that it should include semantic understanding and syntactic fluency.
The cloze 'est in general, requires that a student utilize understandings about
the structure of language and the content of a specific selection to replace
tems that nave been deleted from the selection. Given the exceptionally high
renabinty coefficients for the total syntactic score and given that’ those
coefficients, are significantly higher than all the other scores, it is not an
unreasonable hypothesis that the thtal syntacticaily acceptable score is a
more accurate ndex of reading ability than other scores as determined by the
cioze procedure. 1t would prove to be a cumbersome procedure tp be used by
classroom teachers if they were to analyze responses for syntactic

scceptabiity. but that 1S not too much to ask of researchers if this score were
tound to be a more accurate index of reading comprehension than the other
scores To ignore syntactically acceptable responses on a cloze test seems
tantamount to discarding pertinent nformation about the students’
understanding of ‘the selection, especially if certain psycholinguistic
assumptions are accepted. Since implications cannot be extenged beyond the
existing data. the most that can be suggested is a need for a construct
vahdation of the total syntactic score, along with the others discussed here, to
shed more hight on what the various scores are revealing dbout students’
reading comprehgnsion : ' - ; -
‘Parallel Form Coefficients .

The significant ditterence between the parallel form coefficients of the
semantic and corresponding syntactic scores may also hav implications for
the construct validity of these various cloze scores. {nitial observation of these
coefficients indicates that the coefficients for the sem ntic scores are
significantly greater than those for the syntactic scores. 1his can best be
explained by the deflated internal consistency coefficients caused by
restricted vanability 1In the syntactic scores. That the internal consistency
coetficients are deflated has a concommitant effect on the parallel form
coefficients. Thus. to examine the relationship of the parallel form coefficients
of the two scores appropriately, it was necessary to correct the parallel form
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coefficients for attenuation (Nunnally, ., 1967) given that the mternal
consistency coefficients for the two selections were not.perfect. . =

When corrected tor attenuation, the parallel form coefficients indicate that
the syntactic scores are’ significantly (p < 01) more reliable than the semantic
scores. An explanation for this is that the syntactic scores- derived by
extracting the semantic variable does indeed assess a syptactic fadtor, If it ’
does, it 1s reasonable that the syntactic score would be more reliable across ~
passages (parallel forms) because the structure of the fanguage remains

relatively constant while the content of the selections {(semantic factor) tends o
tovary - .
£
Conclusion
All of the cloze scores examined in this study are highly reliable for practical =~ «
purposes. The significant differences between internal consistency reliability
ana parallel form rehability lead toone primary implication. Caution must be -

exercised when using cloze scores based on a single ps3sage to draw ’
conclusions about students’ reading ability. It follows, therefdre, that multiple “
cioze selections should be used for accurate assessments of reading ability.
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Stability of cloze scores across
varying deletion patterns

Developers of Cloze instruments have proposed a variety of procedures for
selecting words to be deleted from a passage. Taylor, in his_introduction of
the .cloze procedure (1953), depended on the principles of statistical random
sampling for selection of words to be deleted. Random deletion is accomplished
by using a table of random numbers to delete words up to a predetermined
percentage of the words n, the passage, €.g., a random 20 percent. More
recently various modified cloze procedures have been proposed; however,
the predominant number of studies use some approximation of random deleticn.
Random deletion has typically been approximated by deletion of every nth word
with the value of n specified by the cloze developer. .o

Every ntn word deletion patterns have been employed frequently in research
studies where true random deletion patterns have been virtually ignored. Two
primary reasons may be presented for use of nth word deletion patterns
rather than random Jgletion patterns. ‘

1 Developers consider the nth word- deletion patterns easier 10 construct
than random deletion patterns. .

. 2 Researchers (Fillenbaum, Jones. & Rapport, 1963; MacGinitie, 1961) have
concluded that four or more words are needed between blankg*in order to
obtain the most reliable and presumably valid measures. A conclusion based -
on these findings has been thet items attain their maximum independence from .

one another when a minimum of four words intervene between each item

(Bormuth, 1975). In true random deletion the number ofintervening words
between items may vary from zero to a large number of words. s

ven these advantages one might stilt question whether a form of systematic
sgmpiing such as nth word deletion should be used in measurement of a con-
truct which is potentially cyclic in nature and could result in biased samples.
Researchers and practitioners alike are interested in a stable as well as reliable
measure of a subject’'s ability to read a passage. That is, different forms con-
structed on the same passage should not only rank the subjects the same
(reliability) but also provide the same index o! a subject’'s ability on that passage
(stability), The stability of nth word deletion has already been questioned in a
study by Bormuttr (1964) where- he varied the starting-point of an every-fitth
word deletion pattern to produce all five possible forms for each of 20 passages.
Significant “differences were found among the means of the various forms.
Bormuth concluded that more than one cfoze test should be constructed for a
grven passage when using nth word deletion patterns. If one follows Bormuth's

- recommendation of multiple forms, the first advantage of nth word deletions, i.e.,

ease of construction, is eliminated. One rarely finds multiple forms being used in
the literature possibly due to its impracticality. Given that one form and one form

. only is usually developed Over a passage, investigations of the stability of

- the resulting index are needed comparing nth word deletion patterns to random

word deletion patterns.
The second advantage of nth word deletion patterns, i €., maximum reliability,

_has been built on evidence from research on nth™ word deletion patterns
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_oniy  When patteins other than nth word deletion patterns were constructed
for compansons these patterns were usually of the selective or rational deletion

varely Uttlofrect o vidence exists which compares the rehiability of cloze tests
based o 2th word detetions to the reliability of cloze tests based on random word
deiet-ong It the conclusion corerning maximum 1t&m independence IS correct,
then one would expect nth word deletion oatterns to resuit in more reliable
measures than random word deletion patterns
The purpose of this study was to investigate the stability and rellabilsty of
sCores 'c:uilmg from cloze lests based on nth word deletion patterns as
compared o cioze ests based on random word deletion patterns. Stability
was assessed by comparing the varnability of means resultmg from the different
forms which could be déveloped using 1 specific deletion pattern. Rehability
was assessed using Crdonbach’s Alpha, an index of internal consistency.

.

* Method

A reading passage was chosen which was estimated to be at the sixth grade
reading level as determined by the Fry Readability Grabh (Fry, 1968). An.
every-fifth word deletion ‘rate was used. for the nth word deletion pattern as
thig rate appears to be the most widely used and accepted deletion rate. All

- hivé possible cloze test forms using as every-fifth word deletion pattern were-

developed .over a 250 word segment from the selected passage. Five additional
cloze test forms were developed by, deleting a random sample of 50 words

- from the same 250 word segment. The words deléeted for each of the random

deletion patterns were determined by drawing a sample of 50 numbers from

.1 10 250 .W4rds 1n the segment were.deleted which corresponded fo these

50 numbers A minimum of 25 words preceded the first blank and minimum of |
25 words followed the fast blank of the segment.

The ten cloze test forms, five every-fifth word deletion test forms and five

random deletion test forms, were randomly assigned for administration to 446

seventh and eighth grade students at a junior high school in Tucson, Arizona.

A sixth grade passage was used as the basis for the tests as standardizeo

tests indicated the school to be somewhat below national average.

The tests were administered without pre-reading. Students were directed to
fill in each of 'the blanks with the word that they thought best belonged in the
blank. Students were encouraged to fill in every blank even if they were not
sure of what word should go in the blank. Exact word replacement was used

in scoring the tests. .

~

Results

Table 1 reports the means. standard deviations, and Cronbach's Alpha for
each of the forms for each deletion pattern.

A 2x5%2 (Deletion Pattern x Form x Grade) factorial analysis of variance was
used to analyze the differences among the means. A factorial analysis- was
selected to allow investigation of the grade effects. Pattern by form interactions
will have no meaning as there is no basns for particular combinations of forms
across deletion patterns.

The passage, as would be expected was more difficult for seventh graders
than eighth graders F(1.426)=12.60,0<.01. No interaction existed with grade.
Therefore the effetts of pattern and form are generdlizable across grade. The
pattern main effect and form main effect are not directly interpretable because
of the significant interaction between them, F (4,426)=6.55, p <01. Tukey
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| .-"Means, Standard Deviations, and Crorbach Alphas S T
for Each Formwithin'Each Deie}ion Pattern

L
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“Deletion . ; " Forms : r

. Pattern . . L 2 - 3 . 4 5

Every-. = M 248 18.8 22.7 174 173

Fifth s . 77 7.8 58 . 7.8 6.7

" Word Alpha - 86 - .90 .80 .89 .84
M 17.8 19.6 - 16.3. 190 - 159 °

Random - SD 6.6 7.0 82 9.8 69

: Alpha 85 85 - 90" 93 84
pbsthoc.,proce‘dures were used to compare form means with oné€ anothet\jthin - #

. deletion pattern. -Of théc<ten comparisons -possible among forms within
every-fifth word deletion pattern, five were significant (p.<.01). None of the ten
pessible comparisons were significant for random deletion forms:even af the

- 05level. . : ~ ‘
The range of Cronbach Alphas was from .80-to .90 for the everyff.if_th word
deletion patterns and from .84 to .93 for the random. deletion patterns.
The average alpha for fifth-word deletion patterns was .858 while the average for
. - random deletion patterns ys)as 874. One rday certainly conclude that the Alphas
: for every-fitth word deletion tests are not significantly greater than Alphas for
random deletion-tests. ' o,

’

Table 2

Analysisof Variance Summary Table

Sum of Mean
Source df ' Squares Square Foe Probability
Deletion Pattern 1 653.15 653.15 11.73 001
Form 4 986.95 248.75 4.43 .002
Grade 1 701.37 701.37 12.60 .001
Patterry x Form 4 1457.77 364.44 6.55 001
Pattern x Grade ‘ 1 10.62 10.62 . 19 663 .
Form x Grade - 4 59.77 - 1494 27 .898
Pattern x Form x
x Grade 4 128.74 32.19 .58 .6_79
Error 426 2371229 . 5566
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. Discussion and Conclusions
LY

»

As in Bormu[h s study, significant ditferences were found among the means ‘

from the five every-fifth word deletion cloze tests. Yet, no significant differences
“were found among means from five random deletion cloze tests. This indicates
that random deletion patterns result in a more stable index representing
students’ abilities ‘on a particular passage. Therefore, if<only one cloze iest is
to be constructed over a passage then a random deletion pattern would be more -
desirable than an every-fifth word deletion pattern.” This is especuatly True when

one considers that no sacrifice in reliability is made. »

The range of means for the every-fifth- word deletuon forms was 7. 5 pomts=
or a difference of 15 percent. The range for random deletion means was 3.7
points or. 7.4 percent. This percentage range .would- make *considerable
difference it one is using criterion €utofts tor.determining frustrational, instruc-

'« tional, or independent levels for a passage. Again random deletion patterns

wauld be more desirable than every-fifth word deletion patterns. However, new
criteria for cutoffs would need to be: developed because of the random -
deletion tests being more difficult than every- -fifth word deletion patterns

.

4
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. The reliability of the Maze procedure
for intermediate and junior high school students

d bssuming that reading primarily involves the gonstruction of meaningﬂ from

' printed . language, the valid assessment of comprehension is crucid for
apprppriate reading instruction.. In spité of an obvious need, there [presently
appears to be no practical, reliable, and valid procedure available which can
be used by a teacher to assess comprehension during instruction. ‘-

To. be of practical value, a test.should have the following attribuges: (a) The
format should be uncomplicated. (b) The test should be easily administered to
groups requiting a réasonable amount of time to give. (c) Scoring should be :
objective. (d) The test should result in the same outcomes no matter whocon-
sfructs it. Test reliability must exist 'both in terms_of consistency among items

ithin *a test and comparability of ddta obtained from tests constructed on , -
jparallel passages. Validity exists if the test data can be appropriately used for

/decision making in the instructional setting. . - o '
! One informal rieans of assessing reading comprehension which appearstobe -
' practical for classroom use is the maze procedure, a modification of the cloze .
procedure (Guthrie, 1973). The maze procedure utilizes multiple-choice items$
while the cloze procedure utilizes completion items. Guthrie recomends three
options per item: (a) the correct word, (b) a synta%ticall'y incorrect, word, and !
() a syntactically correct but semantically incorrect word. C .
The length suggested for a maze test passage is 140 to 160 words, with
every fifth to every tenth word replaced with a maze multiple-choice item.”
According to Guthrie, Seifert, Burnham and Caplan (1974), a maze test can be
administered easily to a group in ten to fifteen minutes and ‘aliows for
objective scoring. In the same paper, they also suggested that teachers can be
easily trained to constryct valid maze tests.
Some evidence concerning the reliability and validity of the maze procedure is
currently available. Gallant (1965) found a maze type test to have high“internal
- consistency and adequate concurrent validity for a sample of first grade students.
Guthrie (1973) administered maze tests to 12 primary grade and 24-intermediate
grade students and obtained high internal consistency and acceptable concurrent=
validity. Bradley, Ackerson and Ames (in press) found adequate maze procedure . -

. parallel form reliability with a sample of 246 second grade students. .Other than

, . limited preliminary evidence offered by Guthrie (1973), no documented evidence
| is available concerning the reliability and validity of the maze procedure for use .

_ with intermediate and junior high schoo! students. : -

Standards of mastery are also an important ‘aspect of an informal reading ,
test. Guthrie's suggested maze test performance standards for the instructional ’
reading level are 50 to 85 percent accuracy, although no evidence was offered -
for their validity. ’ a :

The maze proceduje appears 10 hold promise- as an informal reading .com-
prehension test for use to initiate instructional placement and monitor progress: '
The present study was undertaken for the following purposes: (1) The reliability
of maze procedure forms: administered to intermediate and junior high school
students was studied. It w